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The LMC6001 — Input current guaranteed to 25 Femto Amps max. @ 25°C ~ Low voltage 
offset of 350LV max. ~ Low voltage offset drift of 10pV/°C max. ~ Rail-to-rail output swing ~ Vnoise @ 


LkHz of 22nV/vaz ~ Designed and guaranteed to operate over the temperature range (-25°C to +85°C) ~ 


National 


Semiconductor 


Available in PDIP and metal can packaging. —= Call 1-800-NAT-SEMI, 





Extension 273 for ordering information and a free product sample kit. 


©1994 National Semiconductor Corporation. NORTH AMERICA: P.O. Box 7643, Mt. Prospect, IL 60056-7643 (Tel: 1-800-628-7304, Ext. 273 Fax: 1-800-888-5113). All rights reserved. 
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You’re never alone when you 
choose to enhance your sys- 
tem with HP’s complete fami- 
ly of bar code components. 


It’s a jungle out there. With the 
increasing levels of competition in 
the European marketplace, it takes 
genuine added value to stand out. 


Now, thanks to HP, adding bar code 
scanning and data entry ability to your 
product is a simple and cost-effective 
way to enhance its value. HP has 
always been a leader in contact scan- 
ning bar code technology. And today, 
we offer a complete, reliable, and flexi- 
ble family of bar code components. 


CG08305/E 
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Let us guide you through the bar code jungle. 


Our products lead the way. 


With our guidance, the path to bar code 
is very simple. HP’s complete line of 
products include everything you need 
— a choice of reflective sensors, 
integrated digitizer ICs, sapphire tips, 

a family of single chip decoder ICs, and 
a broad range of wands. Including our 
new stainless steel tube. 


With so many choices, it’s easy to 
assemble a bar code system that works 
with your application — with little 
impact on the cost or size. 

You'll find it’s an idea well worth 
exploring. In Europe, begin by faxing 
your request for more information to 
31 2503 52977. 


HP components. 
Opening the world. 





HEWLETT® 
PACKARD 
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"I’m a vice president because I sold 22,000 gizmos 
this year. How'd you become a v.p.?" "I made a great deal on the 200,000 
| gizmos you didn’t sell last year." 





Turn your excess inventory into a 
ax break and help send needy 
kids to college. 


Call for your free guide to learn how 
donating your slow moving inventory can 
mean a generous TAX WRITE OFF for your company. 


Call 708-690-0010 





P. O. Box 3021, Glen Ellyn, IL 60138 FAX (708) 690-0565 


Excess inventory today...student opportunity tomorrow 





“Trade shows are valuable, 





but I learn more from my 
industry publications.” 


Your customers and prospects 
agree that trade shows are worth 
attending. But they also agree 
that specialized business publica- 
tions are worth a great deal more 
to them. Because that’s where they 
find more of the important infor- 
mation they need to know. A 
recent study, conducted by the 
Forsyth Group, proves it. 

Almost 10,000 business and 
professional decision makers 
participated in the study. They 
were asked what sources they find 
most useful in providing informa- 
tion about the products and 
services they buy for their compa- 
nies. Trade shows, salespeople and 
direct mail were all well regarded. 
But overall, specialized business 
publications clearly took top 
honors. 

Trade magazines are also at 
the top of the list when you 
consider cost per contact. No 
other medium is more efficient. Or 
has more credibility. 

For a free copy of the study, 
please write to American Business 
Press, 675 Third Avenue, Suite 
400, New York, NY 10017 


Where business P 
goes shopping. 





Easily combines RF+DC signals 
for your modulation or 
test requirements. 


DC 
Now up to 200mA DC current 100KHz-6GHz 3 7 
; Model Freq Insertion Isolation dB | VSWR 
Now you can DC connect to the RF port of an active device, MHz oes cis (RF)-(DC) - 
and modulate a laser over a very broad frequency range. ¥P. 
Using statistical process control and a patent-applied for Tye gaaeee 
technique of combining magnetics and microstrip, large DC Typ. 
currents may pass through the Bias-Tee without saturation ff eM a LM U 
and degradation of performance. At 1/3 to 1/4 the price of = ZFBT-4R2G 10-4200 | 015 06 06 | 32 40 50 | 13:1 
competitive units, these new Bias-Tees are packaged in  ZFBT-6G 10-6000 0.15 06 1.0 32 40 30 13:1 
an aluminum case, available with SMA connectors. ZFBT-4R2GW | 0.1-4200 015 06°06 25 40 50 1.3°1 
So why wait, solve your connection problems with — zFBT-6aw 01-6000 | 015 0610 | 25 40 30 | 13:1 
Mini-Circuits’ Bias-Tees. Available from stock. L=lowrange M=midrange U = upper range 


finding new ways ... 
setting aserS Standards 


Lidl Mi | n [. Ci E rc u its WE ACCEPT AMERICAN EXPRESS AND VISA 


P.O. Box 350166, Brooklyn, New York 11235-0003 (718) 934-4500 Fax (718) 332- 4661 
Distribution Centers/NORTH AMERICA 800-654-7949 « 417-335-5935 Fax 417-335-5945 CES 44-252-835094 Fax 44-252-837010 








Price 
$ ea. 


Qty 
1-9 
$59.95 
79.95 
79.95 
89.95 


For detailed specs on all Mini-Circuits products refer to e THOMAS REGISTER Vol. 23 e MICROWAVES PRODUCT DIRECTORY e EEM e MINI-CIRCUITS’ 740-pg HANDBOOK. 


CUSTOM PRODUCT NEED-S...Let Our Experience Work For You. F164 REV.ORG. 
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LASERS LIGHT THE WAY FOR MO DRIVES... 48 


Improved heads and recording formats will extend performance and capacity. 


ENGINEERING SOLUTIONS FOR A NOMADIC WORLD ... 941 


The Portable By Design conference breaks new ground by considering the 
total system solution. 


IC PUTS ETHERNET AND SCSI ON A MOTHERBOARD... 59 
A one-chip Ethernet and SCSI device for PCI-bus computers eliminates the 
need for costly, slot-consuming adapter boards. 


CLEVER DESIGNS SPAWN 40-MH2Z/10-BIT/0.2-W ADCS... 128 


Fine-line CMOS process and creative architectures deliver wideband- 
sampling-rate ADCs needing just 75 to 350 mW of 5-V power. 


VXI SYSTEM PERFORMS FULL SDH/SONET TESTING... 131 


Using an open architecture ensures that the analyzer can grow and mature in 
tandem with communication standards. 
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Looking for powerful electronic design with 
Windows™ ease-of-use? 
TangoPRO™ for Windows 
delivers. We built TangoPRO 
to exacting Windows standards WINDOWS 
to ensure familiarity and the 

shortest learning curve. Others claiming 
Windows compatibility have merely ported 
DOS tools, omitting even basic Windows 
conventions like drag and drop. 












Hot Features 
Easy to use, yet powerful enough to tackle 


SCRE SEO EDS 


multiple, or drag 






your toughest digital or analog designs. aloe ee : | aa : : 
The new TangoPRO for Windows V 2.0 an Road |i titii tii iitia : 
features comprehensive schematic entry A TangoPRO PCB takes SNTAHCTSO1N ; heen SAIS 
and PCB layout with: on dense through-hole _ ae 


and SMT designs, 


m integrated libraries, m hotlinked 
from $5950. 


cross-probing, m bi-directional ECQs, 
wg 32-bit precision, @ unlimited design TangoPRO Schematic, > 
size, m curved traces and copper pour, with instantaneous net 
m .1-degree rotation, m an integrated ists ane ON Ar 
100% completion autorouter, and 







Part U34A selected. 
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$500.0 1600.0 ff 






much, much more. - Limited Time New Lite Versions Now Available 
|. | Competitive Upgrade We've tailored versions of TangoPRO Schematic and TangoPRO 

| Free Ev : sl * PCB for less demanding designs and tighter budgets. Get the same 
ee ) y tsa great interface and 90% of the features for one-fifth the price! 
oe Order Today Special Limited-time, competitive upgrade prices now available. 


Call today for free ty g 
evaluation software and 
complete specifications, 
or to set up a personal 
*Competitive upgrade to TangoPRO Schematic Lite, sales presentation. Choose TangoPRO ACCEL Technologies, Inc. 
$189, includes OrCAD/SDT file and library translator. ob for complex designs, or TangoPRO Lite. 800 488-0680 — Sales 


Competiti de to TangoPRO PCB Lite, $995, a’ 
itn peau ie Sof Both put Real Power and Real Windows 619 554-1000 — Service 


expires Decembe”, »$ 7/3. 
Monber EE Call for dei to work for you. 619 554-1019 — Fax 


oS CIRCLE 80 FOR U.S. RESPONSE 
CIRCLE 81 FOR RESPONSE OUTSIDE THE US. 








40 YEARS AGO IN 

ELECTRONIC DESIGN... 8 

Circuit stories wanted; portable plas- 
tic drawing board 


UPCOMING MEETINGS ... 12 


EDITORIAL... 16 
Let the competition begin 


TECHNOLOGY BRIEFING .. . 20 
VHDL moves beyond simulation 


TECHNOLOGY NEWSLETTER. . . 27 
e Project targets MCM test tools 


e Spec updates standards for devel- 
opment tools 


e USAF sensor project targets 
threat warning 


e Stacked RAMs shrink solid-state 
recorders 


e Lithium ion battery extends laptop 
life 

e Development tools seek Windows 
stamp 


e Learn about deep submicron for 
free 


e Joint development deal yields ATM 
ICs, cards 


TECHNOLOGY ADVANCES .. . 35 

e Super-thin oxide layer yields quan- 
tum devices on amorphous silicon 
dioxide 

e Digital compensation increases the 
linearity of thin-film potentiometers 
to over 12 bits 


e SCSI connector standard simpli- 
fies device installation and configu- 
ration 


e Post-processing scheme eliminates 
commercials from recordings 


Jesse H. Neal Editorial 
Achievement Awards: 
1967 First Place Award 
1968 First Place Award 
1972 Certificate of Merit 
1975 Two Certificates of Merit 
1976 Certificate of Merit 
1978 Certificate of Merit 
1980 Certificate of Merit 
1986 First Place Award 
1989 Certificate of Merit 
1992 Certificate of Merit 
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e Perspectives on Time to Market 


e Kye on ISO 9000 
e Offers you can’t refuse 
e Tales from a Skunk Works 


IDEAS FOR DESIGN . . . 77 

e SCR-optocoupler first-out detector 
e Vary rep rate, duty cycle 
separately 

e Circuit mimics low resistance 


PEASE PORRIDGE... 83 
Bob’s Mailbox 
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portables ... 89 
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e Fast SRAMs access in 30 ns, run 
from 3.3 V 


e Reduced prices boost FLEX 8000 
attraction 


e CASE tools have multiuser version 


e Verilog model compiler creates ob- 
ject files 


e CAD system does RF and micro- 
wave design 


NEW PRODUCTS 
Digital ICs... 137 
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e Porting operating systems in em- 
bedded applications 

e Special Section: Computers/Em- 
bedded Systems 

e Mapping DSP algorithms in multi- 
processing systems 

e How the Plug and Play standard 
will improve PCMCIA 

e First details on a new high-speed 
DAC 


e PLUS: 

Pease Porridge 
Ideas for Design 
QuickLook 


ELECTRONIC DESIGN (USPS 172-080; ISSN 0013-4872) 
is published semi monthly except for 3 issues in 
May and 3 issues in October by Penton Publishing 
Inc., 1100 Superior Ave., Cleveland, OH 44114- 
2543. Paid rates for a one year subscription are as 
follows: $105 U.S., $185 Canada, $210 Mexico, $255 
International. Second-class postage paid at Cleve- 
land, OH, and additional mailing offices. Editorial 
and advertising addresses: ELECTRONIC DESIGN, 611 
Route #46 West, Hasbrouck Heights, NJ 07604. 
Telephone (201) 393-6060. Facsimile (201) 393-0204. 


Printed in U.S.A. Title registered in U.S. Patent 
Office. Copyright © 1994 by Penton Publishing Inc. 
All rights reserved. The contents of this publica- 
tion may not be reproduced in whole or in part 
without the consent of the copyright owner. 

Permission is granted to users registered with 
the Copyright Clearance Center Inc. (CCC) to pho- 
tocopy any article, with the exception of those for 
which separate copyright ownership is indicated 
on the first page of the article, provided that a base 
fee of $1 per copy of the article plus $.50 per page is 
paid directly to the CCC, 222 Rosewood Drive, 
Danvers, MA 01923 (Code No. 0013-4872/93 $1. 00 
+50); (Can. GST #R126431964). Canada Post In- 
ternational Publications Mail (Canadian Distribu- 
tion Sales Agreement Number 344117). Copying 
done for other than personal or internal reference 
use without the express eee of Penton Pub- 
lishing, Inc. is prohibited. a oder for special per- 
mission or bulk orders should be addressed to the 
editor. 

For subscriber change of address and subscrip- 
tion inquiries, call (216) 696-7000. 

Mail your subscription requests to: Penton Pub- 
lishing Subscription Lockbox, P.O. Box 96732, Chi- 
cago, IL 60693. 

POSTMASTER: Please send change of address 
to ELECTRONIC DESIGN, Penton Publishing Inc., 1100 
Superior Ave. , Cleveland, OH 44114-2543. 
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ALDEC, Automated Logic Design Company 
3525 Old Conejo Rd. #111, Newbury Park, CA 91320 
Phone: (805) 499- 6867. Fax: (805) 498-7945 





SUSIE and SUSIE-CAD are trademarks of ALDEC, Inc. 
AMD, Actel, Altera, Atmel, Lattice, Xilinx and Windows are 
trademarks of their respective holders. 
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Circuit stories wanted 

Certain portions of an electronic design project often are very interesting 
from a design point of view. Because these design innovations or circuit tricks 
are only part of a larger device they rarely get the attention they deserve, 
usually being buried in a complex circuit diagram or often tagged on the end of 
a long article as an afterthought. A number of readers have expressed an 
interest in this type of editorial material, and in keeping with their wishes such 
“circuit stories” are being solicited for early publication in Electronic Design. 

The article should be brief, from 200 to 400 words long, and should tell the 
reader (1) what the circuit is, (2) how it works, and (8) where it can be used. The 
circuit diagram should be neatly drawn with all component values properly 
labeled. The drawing should be in black ink on 8-1/2” x 11” white paper or 
tracing cloth, with Leroy or standard engineering lettering large enough to 
permit reduction. A glossy photograph of the diagram is also acceptable. 
Payment of $10.00 will be made upon publication for each “circuit story” 
accepted. Manuscripts should be sent to the Editor, Electronic Design, 127 East 
55th Street, New York 22, N.Y.(Electronic Design, January 1954, p. 8.) 

This appears to be the beginnings of Electronic Design’s popular Ideas for 
Design section. Some of the advice still holds true today: teat length of 200 to 
400 words; the need to tell the reader what the circuit is; how it works; and where 
it can be used. However, the instructions on submitting drawings are quite 
outdated. Electronic Design’s Art Department redraws all diagrams, so now 
we only ask for a clear rendering of the circuit, waveform, or performance 
curve. Even though the editors began asking for circuit ideas here in the 
January 1954 issue, the section only appeared sporadically through the neat 
few years.—SS 


Portable plastic drawing board 

Molded of clear, durable, polystyrene plastic, the portable drawing board 
shown measures 9-3/4” x 12-1/4” and weighs only 8 oz. It can be slipped easily 
into a brief case or be kept in a drawer for making design drawings in the field 
or at the desk. The board is pro- 
vided with four corner clamps that 
hold 8-1/2” x 11” paper without 
thumb tacks or adhesive tape. The 
clamps are recessed into the plas- 
tic so that a ruler or triangle can 
ride freely over them without in- 
terference. Two recessed metal 
straight edges, one along the bot- | 
tom edge and the other along the 
left edge, make it possible to make 
precision drawings without a T- 
square. By pushing the lower end 
of the vertical straight edge @ 
slightly upward, the entire metal 
strip snaps up above the level of 
the drawing board from its recessed position. The horizontal straight edge is 
raised by pushing one end slightly to the right. In the raised position, the strips 
serve as guides for a triangle in drawing parallel lines, for cross-hatching, ete. 
Tension clips on the under side of the board are provided for storing two 8” 
triangles. The compact size and light weight of the board make it especially 
useful as a lap drawing board.(Electronic Design, January 1954, p. 24.) 

Today’s personal digital assistants had nothing on the portable design aids 
of 40 years ago. Note that this design aid required no batteries and could be 
operated on an airplane without fear of interfering with the plane's RF systems. 
You didn’t have to read any tangled-English instruction book, and it had a 
nonvolatile, archival-quality memory for data storage (paper). And whereas 
today’s PDAs are just getting to a pen input, this one had it 40 years ago.—SS 








Don't Hold Back — Make Your Move 
Into Real-time VME Graphics! 


Get Real-time X 
with no host CPU burden. 

If the new graphics environments have 
you staring at your VME display, it’s time 
to speed things up with Vigra’s new Ves 
Graphics Server. 

Direct VMEbus access. 

The single-board, RISC-based Ves gives 
you the graphics speed of a 
fast X terminal without the 
network delays. 

64-bit memory bus. 
The Vgs breaks through the 
data bus bottleneck with a 
fast-access interleaved mem- 
ory. The primary DRAM, 
video RAM and the overlay 
RAM are all accessed 64 bits 
at a time to maximize 
thruput. 

Faster than the specs. 
Hardware bit blitting, cursor 
and enhanced character ren- 
dering offload the graphics 


Vigra Ves. Fast Graphics for the VMEbus. 


Trademarks shown are the property of their respective holders. 
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processor. You'll have the most responsive 


display of any VME system available. 

Programmable resolution. 
Match any display with a single server. 
Select 640 x 480 to 1280 x 1024 display 
formats with a single software command. 
Upgrade your display with no upgrade of 
your other hardware. 


3000 compatible = 
Resolution: 640 x 480 to. 
1280 x 1024, pro ni: 
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LCD flat panel display. The Vgs 
supports Sharp Active Matrix flat panel 
displays. It can drive a 640 x 480 panel 
simultaneously with a VGA monitor. 

Soft on software. The Vgs runs 
with almost any platform. Host interface 
software is available for most real-time 
operating systems, as well as Solaris®, 
IRIX™ and other Unix® derivatives. 

Support for X11R5 is standard with the 
Vigra Ves, or Vigra can customize the 
graphical interface to meet your require- 
ments. Talk to us about your VME graph- 
ics system: chances are the Vgs can make 
dramatic improvements to your system 
speed. 

Economical! That’s the best news. 
The Vigra Vgs is priced lower than boards 
offering far less performance. So make 
your first move now...call us for all the 
facts on fast VME graphics. 


> Wigle. 


Division of VisiCom Laboratories, Inc. 








6044A Cornerstone Court 

San Diego, CA 92121 seated 
(619) 597-7080 INE 
Fax: 619-597-7094 : 
email: sales@vigra.com VisiCoM 














Transformers 
for Worldwide Telecom 
«@ Applications 
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e Excellent performance = _ : 


proven by leading IC oo 
transceiver manufacturers. oo 


T1/CEPT PCM-30 transformers. Over 
30 models, including dual packages. 
Comply with CCITT G.703. 


T3/E3/STS-1 transformers. Compatible 
with CCITT and Bellcore standards. 


ISDN S-Interface transformers comply 
with CCITT 1.430. UL recognized. 


BABT approved. Single or dual 
12220 World Trade Drive, San Diego, CA 92128 

Common Mode Filter Chokes, to (619) 674-8100 FAX:619-674-8262 

reduce high frequency noise for IRELAND 

compliance with FCC, CISPR, VDE 


limits on radiated EMI. 


Pulse Engineering Inc. 


Dunmore Road, Tuam, County Galway 
Tel: 353 93 24107 FAX:353 93 24883 


England: 44 522 688699 « Germany: 49-89-96-3046 « France: 33-1-60-19-1111 + Hong Kong: 852-425-1651 
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TEMIC. Smaller form factors 
for portable products. 





TEMIC Semiconductors. 
We're anew company, 

a truly global organization 
with a broad line of 


And we significantly shrink 
system Size... 


with our highly integrated, 
small-outline packaging. 


RO Making your 
OR Ask about our... portables 
standard 1 
devices ana Power management ICs €asuy 
mixed-signal Load switches por table. Not 
ASICs Data buffering & storage ee eR 
Microcontrollers/memories | more efficient 
Audio/video signal and cost- 
effective. 


processors 


For use in your... 
Portable computers 
Disk drives 
Portable tools & appliances 
Battery chargers 


We’re TEMIC Semiconductors. 
World leaders in bipolar, CMOS, 
BiCMOS, DMOS, and BiC/DMOS 
technologies. 


We may be a new organization. 
But we have a long history of 
superior service to producers of 
portable products. 


What else is new? Call us and 
find out. 1-800-554-5565, 
ext. 511. 


TEMIC 


A Company of AEG and Deutsche Aerospace 
within the Daimler-Benz Group 


Members of the TEMIC Semiconductors Division: Telefunken Semiconductors, Siliconix, Matra MHS, Dialog Semiconductor 
TEMIC International Sales: UNITED KINGDOM: 0344-485757. GERMANY: 07131 67-0. FRANCE: 1-30 60 70 00. ITALY: 02-332 121. 
SCANDINAVIA: 08-733-0090. SINGAPORE: 65-788-6668, ext. 249. HONG KONG: 852-3789789. JAPAN: 3-5562-3321. 
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POWER 
INDUCTANCE!! 





- Contact Duane Prusiato 
- receive application notes _ 


ELORE 


VU 
she6 0) (-1i(-)e1e)a) mers (e| 
Rochester, NY 14623 
Phone 716-427-7280 
Fax 716-272-0018 
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UPCOMING MEETINGS 





ComNet ’94 Conference, Jan. 24-27. 
Washington Convention Center, 
Washington D.C. Contact ComNet 
94. P.O. Box 3500-83, Boston, MA 
02241-0588; (800) 225-4698. 


1994 Annual Reliability and Main- 
tainability Symposium, Jan. 25-27. 
Anaheim Marriott Hotel, Anaheim, 
CA. Contact V.R. Monshaw, Con- 
sulting Services, 1768 Lark Ln., 
Cherry Hill, NJ 08003; (609) 428-2342. 


1994 IEEE Power Engineering So- 
ciety Winter Meeting, Jan. 30-Feb. 
3. New York Hilton & Towers, New 
York, NY. Contact Frank E. Schink, 
14 Middlebury Ln., Cranford, NJ 
07016-1622; (908) 276-8847. 


1994 IEEE 2nd CAD-Based Vision 


Workshop, Feb. 8-10. Seven Springs 
Mountain Resort, Champion, PA. 
Contact IEEE Computer Society 
Conference Dept., 1730 Massachu- 
setts Ave., N.W., Washington D.C. 
20036-1992; (202) 371-1018. 


1994 IEEE Applied Power Elec- 
tronics Conference and Exposi- 
tion, Feb. 13-17. Walt Disney World 
Resort, Orlando, FL. Contact Pame- 
la Wagner, Courtesy Associates, 655 
15th St., S.W., Suite 300, Washington 
D.C. 20005; (202) 689-4990. 


1994 IEEE 10th International Con- 
ference on Data Engineering, Feb. 
14-18. Double Tree Hotel, Houston, 
TX. Contact IEEE Computer Society 
Conference Dept., 1730 Massachu- 
setts Ave. N.W., Washington D.C. 
20036-1992; (202) 871-1018. 


1994 IEEE Network Operations 
and Management Symposium 
(NOMS ’94), Feb. 14-18. Hyatt Or- 
lando Hotel, Orlando, FL. Contact 
Jill Pancio, Pacific Bell, Room 100, 
7620 Convoy Ct., San Diego, CA 
92111; (619) 268-6135. 


Portable by Design Conference & 
Exposition, Feb. 14-18. Santa Clara 
Convention Center, Santa Clara, CA. 
Contact Betsy Tapp, Electronic De- 
sign magazine, 611 Rte. 46 West, 
Hasbrouck Heights, NJ 07604; (201) 
393-6075. 
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Wireless Symposium & Exhibition, 
Feb. 15-18. Santa Clara Convention 
Center, Santa Clara, CA. Contact 
Jack Browne, Microwaves & RF 
magazine, 611 Rte. 46 West, Has- 
brouck Heights, NJ 07604; (201) 393- 
6293. 


1994 IEEE International Solid 
State Circuits Conference (ISSCC), 
Feb. 16-18. San Francisco Marriott 
Hotel, San Francisco, CA. Contact 
Diane Suiters, Courtesy Associates, 
655 15th St., N.W., Suite 300, Wash- 
ington D.C. 20005; (202) 639-4255. 


1994 Conference on Optical Fiber 
Communication (OFC 794), Feb., 
20-25. San Jose Convention Center, 
San Jose, CA. Contact IEEE/LEOS, 
445 Hoes Ln., P.O. Box 1381, Pis- 
cataway, NJ 08855-1831; (908) 562- 
3898. 


Microsoft Windows Hardware De- 
velopers Conference, Feb. 23-25. 
Moscone Convention Center, San 
Francisco, CA. Contact Microsoft 
Corp., 1 Microsoft Way, Redmond, 
WA 98052; (800) 541-1261. 


NEPCON West ’94 Conference & 
Exposition, Feb. 27-Mar. 4. Ana- 
heim Convention Center, Anaheim, 
CA. Contact NEPCON West ’94, 
P.O. Box 552, Brookfield, [L 60513- 
0552; (708) 890-2420. 


Bere ee 
IEEE COMPCON 794, Mar. 1-3. 
Stanford Court Hotel, San Francis- 
co, CA, Contact Theodore Laliotis, 
Hewlett-Packard Laboratories, 1501 
Page Mill Rd., Palo Alto, CA 94804; 
(415) 857-8750; (E-mail) Lalio- 
tis @ hpl.hp.com. 


1994 IEEE Symposium on Comput- 
er-Aided Control Systems Design 
(CACSD), Mar. 7-9. Tucson Conven- 
tion Center, Tucson, AZ. Contact 
Professor Paul Battes, Engineering 
Professional Development, P.O. Box 
9 Harvill Bldg., University of Arizo- 
na, Tucson, AZ 85721; (602) 621-5104. 


mobile94 Conference & Exposi- 
tion, Mar. 7-10. San Jose Convention 
Center, San Jose, CA. Contact Tech- 
nologic Partners, 419 Park Ave. 58., 
New York, NY 10016; (800) 826-3613. 
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Nothing stacks up like our 
new interface chip. 





Now computer designers 
can downsize and simplify 


A smaller PCMCIA interface. 
Our highly integrated monolithic 


aE onianion, S197 10CY interface switch 
types. eliminates many external 
components — reducing system 
size and improving 
PCMCIA POWER INTERFACE 


reliability. 





A more efficient 
PCMCIA solution. 


This PCMCIA rev. 2.1 
compatible IC has 
on-resistance as low as 
150 mQ, the industry’s 
lowest, for improved tolerance 
on the output voltages. And its 
low 1-uA leakage current signifi- 
cantly extends battery life. 


CONTROL BUS 
PCMCIA 
Vpp SLOT 


| Si9710 


A simpler Plug and Play design. 


The Si9710CY, by eliminating up 
to seven power discretes and 
drivers, simplifies the design task 
and reduces design cycle time. 


Get more efficient host adapter 
designs. 


Contact your local Siliconix/ 
TEMIC sales office. Or call our 
toll-free hot line and ask for 
more technical information. 
1-800-554-5565, ext. 515. 


oT tm 
Siliconix 
A Member of the TEMIC Group 


2201 Laurelwood Road, Santa Clara, CA 95054 
Fax: 408-970-3995, Attn. 515 


Members of TEMIC Semiconductors: Telefunken Semiconductors, Siliconix, Matra MHS, Dialog Semiconductor 
TEMIC International Sales: UNITED KINGDOM: 0344-485757. GERMANY: 07131 67-0. FRANCE: 1-30 60 70 00. ITALY: 02-332 121. 
SCANDINAVIA: 08-733-0090. SINGAPORE: 65-788-6668, ext. 249. HONG KONG: 852-3789789. JAPAN: 3-5562-3321. 
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and leave a small footprint. 





In the small form factor arena, our In your board-to-board applications, ~~ 
CHAMP .050 connectors weigh in our compliant-receptacle, fixed-plug 
on your side with 0.050” centers,a contacts tolerate wide mating depth 
friendly trapezoidal interface, and an —_ variations — good news for high line- 
inherently forgiving dual-rowleaf- count designs — and perform well in 
contact design. blind-mate applications. We offer 

Their performance comes directly parallel, perpendicular, and in-line 


from design, not from complicated styles, 30-200 positions. 

(and costly) manufacturing tech- And in shielded I/O, compliant 
niques. So their economy comes plug and receptacle contacts in the 
directly from their simplicity. controlled header-to-plug interface 


.050 CL, leaf-contact design 


AMP and CHAMP are trademarks of AMP Incorporated. 








meet today’s emerging global 
intermateability standards. Mass 
IDC termination and fast braid 
crimp keep production rates up; 
AMP tooling covers any volume 
requirements. Choose 14-100 
positions. 


When things get small, our 
CHAMP .050 high-density 
interconnect line delivers big. 

We can also be a big help if you're 


looking for a head 
start on design. 
Look into our 
exciting models 
on CD-ROM. 
CHAMP .050 
connector 
drawings, 2D and 
3D files, and fully 


characterized models simplify 


Call the AMP Information 
Center near you: 


Scandinavia: 
Sweden 46-8-580-833-00 (fax 46-8-580-194-70) 
Central Europe: 
Holland 31-73-20-0911 (fax 31-73-21-2365) 
Germany 49-6103-7090 (fax 49-6103-709223) 
Great Britain 44-81-954-2356 (fax 44-81-954-6234) 
Southern Europe: 
France 33-1-34-20-8888 (fax 33-1-34-20-8600) 
Italy 39-11-401-21111 (fax 39-11-403-1116) 


your CAD work right up front. Spain 34-3-200-8466 (fax 34-3-201-7879) 


THIS IS AMP TODAY. ANI poe 
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Serial/Parallel 
Conversion 
or Networks 


CY233 connects up to 255 computers, 
peripherals, or remote sites. Sv CMOS 
40-pin IC works with RS232/422 drivers. 
300 baud to 57.6K baud. Supports a 
token in Peer or Host ring LAN modes. 
Numerous other operational modes: 










Parallel to Serial 
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Serial to Parallel 







Parallel Out, s 

Serial & Strobes Be 
In Cve3s & Mode §: 
Selection 


Host Ring 


Serial Ring Network with up to 255 Nodes — 
or stations (2048 I/O Lines) 
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Party Line 


Alternate Topology for 256 8-bit TTL Ports or 
2K I/O Lines 
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to order $10 manual. Credit card OK. 


Cybernetic Micro Systems, Inc 
PO Box 3000 @ San Gregorio CA 94074 
Tel: 415-726-3000 @ Fax: 415-726-3003 
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PJELECTRONIC 


EDITORIAL 





LET THE COMPETITION BEGIN 


or all those who have supported free enterprise and competition as 
the catalyst for advancing technology, the move by the Clinton ad- 
ministration to lift restrictions on competition between telephone 
companies and cable television operators is welcome. We're entering 
a new era in communications with a panorama of services in the offing; these 
will likely give average citizens access to unprecedented amounts of informa- 
tion of every sort. As we see it, the only proper course for the government is 
to get out of the way and let the marketplace pick the winners and losers. We 
don’t need artificial restrictions that are holdovers from decades-old policies. 

Consider the mail, for example. At one time we relied on the U.S. Postal 
Service to carry all our letters and packages. Today, however, everything 
operates at a much faster pace and our transportation facilities reflect that, 
with more emphasis on transport by air. As a result, to send an important 
package from East to West Coast as fast as possible, we have a host of 
competitors offering specialized delivery services to pick from—F ederal Ex- 
press, DHL, United Parcel Service, Airborne Express, and others. Because of 
this competition, the Postal Service not only offers overnight delivery but has 
improved services overall. Would any of us want to return to the old days? 

When Vice President Al Gore began talking about the “nationa! information 
infrastructure” early last year, as much as we applauded the administration’s 
recognition of the emerging technology, we still were uneasy about the possi- 
bility of strong government involvement in managing the infrastructure. The 
technology is changing too rapidly, with trade-offs changing with each new 
development, for any entity as static and vulnerable to special-interest bias as 
the federal government to run the emerging system. Let’s hope that this is only 
the first of many moves by the government to help open up competition in the 
marketplace, at home and abroad. 

Just as important, free competition in communications services should not 
result in favoritism toward well-heeled customers. We do need government 
involvement in one aspect of communication policy: to ensure fair access to the 
new types of communications services to all citizens and businesses, just as it 
monitors fair usage of the electromagnetic spectrum. In the case of the tele- 
phone, phone companies—to their credit—eventually provided and maintained 
service in remote rural areas as well as in densely populated, high-traffic areas. 
Today, information is power, and it becomes more critical as more of our 
economy shifts to a service base. All citizens must have access to the informa- 
tion that is driving businesses, educa- 
tion, and personal endeavors. 
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Editor-in-Chief 
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MIXERS 


UNPRECEDENTED 
IN VALUE. 


AUTOMATED ASSEMBLY 
for low-cost and 
1 week shipment guaranteed 





















4.5 SIGMA 
REPEATABILITY GUARANTEED 


ALL-CERAMIC PACKAGE 
cover pull strength 
in excess of 20 Ibs. ULTRA*REL™ MIXERS 


3 YEAR GUARANTEE 


RUGGED CONSTRUCTION 
passes MIL-M-28837 
SURFACE MOUNT shock and vibration tests 
board area .25 x .30” 


tape and reel available 





SOLDER PLATE 

OVER NICKEL METALIZATION 

improves solder reflow reliability 
and eliminates leaching 


ALL-WELDED 
INTERNAL CONSTRUCTION 
withstands up to 240°C for 5 minutes 


actual size 


ALL-CERAMIC 5to 3000MHz ..°37>., 


Midband, dB 
Now you can buy very low-cost, high-performance Model LO Freq. (MHz) Conv. __Isol $ ea. 
commercial mixers with the ruggedness and reliability (dBm) LO,RF IF Loss L-R_ L-I (10-49) 


required for military applications. That’s value! RMS-11X +7 5-1900  5-1000 29-2 BY = 39 


BA 5 
Only from Mini-Circuits. RMS-11F +7 350-2000 DC-400 5.5 31 30 4.95 
RMS-30 +7 200-3000 DC-1000 65 26 22 6.95 
RMS-25MH_ +13 52500". 64500). 7:5 ~ 32? 92 | -: 7.95 

finding new ways ... 


Setting ee Standards 


LJ Mi : Nn |. Ci : rc u its WE ACCEPT AMERICAN EXPRESS AND VISA 


P.O. Box 350166, Brooklyn, New York 11235-0003 (718) 934-4500 Fax (718) 332-4661 
Distribution Centers /NORTH AMERICA 800-654-7949 e 417-335-5935 Fax 417-335-5945 Adare 44-252-835094 Fax 44-252-837010 


For detailed specs on all Mini-Circuits products refer to e THOMAS REGISTER Vol. 23 e MICROWAVES PRODUCT DIRECTORY e EEM e MINI-CIRCUITS’ 740-pg HANDBOOK. 
CUSTOM PRODUCT NEEDS... Let Our Experience Work For You. F166 REV. ORIG. 
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16-MEG 
-WIDE DRAMs 


t expect to find it here. 


| But don 


BYTE 








power, long-running products 


low- 


Our two word-wide and two 


The ideal memory chip for any 


they've been craving. 


byte-wide DRAMs let you create a 


1 


notebook computer or Personal D 


tal Ass 


Beyond that, as you evolve further 


dense memory with just a few chips. 


6-meg wide DRAM. 


istant is aI 


f the palmtop and 


generations O 


Which is exactly what small 


Fortunately, there’s a supplier 


PDA, and transform the computer 


computers need. And since we 


that has them available right now. 


he kind of remarkable does- 
it-all assistant that used to seem 


into t 


make them in both 5 and 3.3 volt, 


Right here on earth. But only one. 


you can also give your customers the 


Samsung. 


1993- 


INC., 


© SAMSUNG SEMICONDUCTOR, 





Samsung s 16-meg Wide DRAMS 


PART ORG. VOLTAGE 


KM48C2000 2Mx8, 4K REFRESH 3.3, 5 
KM48C2100 2Mx8, 2K REFRESH _ 3.3, 5 
KM4I6CI000 IMxXI6, 4K REFRESH 3.3, 5 
KM416CI1200 IMxXI6, 2K REFRESH 3.3, 5 




















like science fiction, you'll have | and with what is probably the | call 1-800-446-2760 or 408-954- 
memory chips equal to the task. broadest line of skaMs—yes, on earth. | 7229. Or write to DRAM Marketing, 

At Samsung, we were the first | And today in the byte-wide, we’re | Samsung Semiconductor Inc., 3655 
to complete the 16-meg Dram. | bringing you the most advanced | N. First St., San Jose, ca 95134. 


We've built on our lead in memo 16-meg product available. 
2 oF &§ SAMSUNG 


with a revolutionary synchronous For more information on 


DRAM, with low-voltage products, | Samsung’s enabling pRaMs, please A Generation AHEAD. 
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FAST 
CMOS 


FLASH A/Ds 


Micro Networks Can Solve 
(ole arave)®)|(er-1(0) al ee pa74i~) 

with the Industry's Fastest 
CMOS Flash A/D Converters. 


FEATURES 
e 6-Bit Resolution 
e +5V Supply Operation 
e T/H Not Required 
BD) | earclgie) 10) ©. w-le1.<-le)/g1e 


e Commercial, Industrial 
alae Witla elects 


Call or FAX for FREE Samples 
or Product and Applications 
Information for Our CMOS 
mca 2B) @elacac cy 


Maximum Performance 
Minimum Power 
gky.¥} 


Wilete: Ns) elec — 
TS cig) e200) 
“Registered Firm 


LS.ASO SOOT/EN 29001 


LJ] MICRO 


gee NETWORKS 
324 Clark Street 
Worcester MA 01606 
I=) (e\0s)| steno 10.0 
Fax (508) 853-8296 
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VHDL Moves BEYOND SIMULATION 


n Electronic Design’s 1993 EDA survey, almost 25% of the respondents 
indicated they use VHDL in their design cycle. While that survey simply 
asked if engineers were adopting VHDL, the results of another recent 
survey from VHDL International (VI) Inc., Menlo Park, Calif., revealed 
some interesting trends on how the language is permeating the design commu- 
nity. Most importantly, the survey showed that VHDL is moving beyond 
simulation, which up to now has been its primary application, and into other 
phases of the design cycle. 

VI conducted the survey to focus its efforts on helping the user community 
get more value out of VHDL and the respective tools. The survey, which is to 
become an annual event, focused on identifying issues and concerns when using 
VHDL. The results show that VHDL is finding its way into more of the design 
process and that users are generally pleased with the quality of existing tools. 
However, the results also uncovered some issues that still must be overcome. 

The survey consisted of 26 questions that were dis- 
tributed to 4000 VI members in the design community. 
To get a balanced cross section of VHDL users, the 
targeted survey list was based on members from 
Europe, Japan, and the U.S. Approximately 400 re- 
sponses were logged, with 25% of the responses coming 
from overseas. 

The results highlighted some interesting facts about 
the evolving VHDL market. For example, 71% of the 
respondents said that they’re currently using multiple 
VHDL tools in their design environment, which indi- 
cates that VHDL is being used in multiple phases of the 
design process. All of the respondents indicated that 
they use VHDL for simulation, and 76% said they use 
VHDL for synthesis. That means roughly three-quarters of VHDL users 
employ some form of top-down design, which exploits the language’s inherent 
high-level descriptive capabilities. 

In general, those using VHDL tools are satisfied with their products. Actu- 
ally, 82% of the users indicated that tool quality is good to excellent. The 
remaining 18% responded that tool quality is fair or poor. 

A number of other issues were also identified. For instance, 90% of the 
respondents felt that ASIC design support in VHDL was either critical or very 
important, while 87% indicated that support for ASIC libraries was either 
critical or very important. The lack of good libraries for VHDL-based design 
has plagued users from the start. To address this issue, VHDL International is 
continuing to support and work with the VITAL initiative, an organization 
working for the adoption of a VHDL-based ASIC modeling standard. 

System design with VHDL was also highlighted in the survey. For 89% of 
the respondents, system-design capability in VHDL is either critical or very 
important. These findings imply that the design community is viewing VHDL 
in the context of a broad design solution. 

Tool compatibility also continues to be a concern among VHDL users. More 
specifically, 90% of the responses indicated that the ability to move VHDL- 
based designs between different tools was either critical or very important. 
This finding gives additional support to VI’s current project to develop a 
standard VHDL test suite. The suite will give users a tool for relative meas- 
urements of tool adherence to the VHDL language standard. 

VI compiled a summary of the report statistics that’s available to the public 
through the VHDL International Internet Services (VIIS). Those interested 
in obtaining the summary can do so by sending the E-mail message “send 
vi/survey result93.txt” to “archive@vhdLorg.” VI corporate members may 
receive all details of the survey by contacting the VI office. For more informa- 
tion, call (800) 554-2550 or (415) 329-0578. 
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The Programmer's 
Choice for 
Instrumentation _ 


Introducing LabWindows/CVI 
for Windows and Sun 


onstructing an instrumentation system? Whether 

it’s data acquisition, process monitoring, or auto- 

mated test, you’ll have to integrate your system 
hardware and software, on time and under budget. 
Welcome to LabWindows/CVI — the software tools to take 
your system from blueprint to reality. 


Industry-Standard Foundation 

LabWindows/CVI is based on industry standards — so it’s 
flexible enough for any job. Program in C. Run under 
Windows or UNIX. Acquire data and control your 
instruments using the standard NI-488.2™, NI-VXI™, and 
NI-DAQ*® driver software. Simplify instrument control 
with the 300+ drivers in the growing LabWindows GPIB, 
VXI, and RS-232 instrument libraries. 


Open Software Architecture 





"See us at Macworld Expo Booth 938" 


NATIONAL 


LabWindows/CVI is built on an open on INSTRUMENTS° 


The Software is the Instrument ® 


ware architecture. You can integrate external DLLs, 
object modules, or libraries into your LabWindows/CVI 
programs. Or, use the DDE or TCP/IP libraries to 
communicate with other applications and computers. 
And, you can run all of your programs created with 
LabWindows for DOS. 


Interactive Programming Tools 

LabWindows/CVI combines the productivity of inter- 
active code generation with the speed and flexibility of 
ANSI C programming. Whether you are a casual 
developer or a professional software engineer, you’ll 
assemble instrumentation systems faster, easier, and 
more effectively with LabWindows/CVI. 


Call now fora | 
FREE brochure! 
(800) 433-3488 
(U.S. and Canada) 





6504 Bridge Point Parkway ¢ Austin, TX 78730-5039 « Tel: (512) 794-0100 © 95 (800) 010 0793 (Mexico) © Fax: (512) 794-8411 


Branch Offices: Australia 03 879 9422 Austria 0662 435986 ¢ Belgium 02 757 00 20 »® Canada 519 622 9310 * Denmark 45 76 26 00 « Finland 90 527 2321 France 1 48 65 33 70° Germany 089 714 50 93 
Italy 02 48301892 * Japan 03 3788 1921 ¢ Netherlands 01720 45761 * Norway 32 848400 ¢ Spain 91 640 0085 « Sweden 08 730 49 70 « Switzerland 056 27 00 20 © U.K. 0635 523545 


© Copyright 1993 National Instruments Corporation. All rights reserved. Product and company names listed are trademarks or trade names of their respective companies. 
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SIEMENS 








Systems in Silicon for Information Technology. If you want to get to the top in 


information technology, you need a 


secure partner — one who can 
make his mark and help you make 
yours. A partner who Is right up 
front in semiconductor technology 
and can come up with chips of the 


5 most advanced system design, 
like for digital switching, analog and 
digital subscriber line cards and 
terminals, primary rate interfaces, 
& serial data transmission and digital 


The best address for Siemens Semiconductors: 





CA) Wien EP Ziirich @) 30880 Hannover ©) 70174 Stuttgart CE Madrid Oldbury 
Tel. (0222) 71711-5661 Tel. (01) 495-3111 Tel. (0511) 877-0 Tel. (0711) 2076-0 Tel. (01) 5554062 Tel. (0344) 396062 
Bruxelles ©) 40219 Dusseldorf CG) 90439 Niinberg Ballerup CF) Paris Amaroussio/Athen 


Tel. (02) 536-2111 Tel. (0211) 399-0 Tel. (0911) 654-0 Tel. (44) 774477 Tel. (1) 49 22-3810 Tel. (01) 6864-111 












PMB2705GOLD - 
GSM One-Chip Logic 
Device — is a densely 
integrated chip in 
1-um CMOS tech- 
nology that combines 
virtually all the logic 
functions of aGSM 
mobile phone. 
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mobile radio. A partner for whom simulation software — that get you 
innovative solutions are just where you want to go fast. 


as important as unimpeachable Wh 
at better than to stake in Global 
product quality and dependable PartnerChip. In a semiconductor 


delivery. In state-of-the-art ICs for 
Ten producer with whom you can forge 
wired communication no less than strong links. And anywhere in 


in high-density chip sets and 





ultramodern small-signal ICs for eee 

digital radiocoms. And, of course, Get In touch with your nearest 
always combined with front-to-end Siemens office or write 
consulting, and design aids with Siemens AG, Infoservice HL 9102, 


impact — boards, application and POB 2348, D-90713 Furth. 


GD) Mil CY) Oslo 5 CP) Alfragid GP) Helsinki — 
aw eo? 6766-4241 és Tel. (02) 633000 Tel. (01) 4183311 Tel. (9) 0510 51 Saas onan Toplech 
GRD) Dublin Den Haag Ki Waid = = . 
Tel. (01) 68 47 27 Tel. (070) 3333333 © Tel (08) 7033500 Tel (01) 1510900 =F N= Semiconductors. 
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ASEM PRO JECT T ARGETS Multichip modules (MCMs) should become easier to test, diagnose, and re- 


MCM T 


pair as the result of work being done under the Application-Specific Electron- 
EST TOOLS ic Module (ASEM) MCM infrastructure program. E-Systems Inc.’s Green- 
ville Div., Greenville, Texas, recently awarded a $1.5 million contract to Teradyne Inc.’s As- 
sembly Test Group, Boston, to develop boundary-scan design and test tools. The ASEM pro- 
gram, sponsored by the U.S. Department of Defense’s Advanced Research Projects Agency 
(ARPA), aims at promoting a commercial infrastructure that will improve design, manufac- 
turing, and testing of MCMs. E-Systems is the prime contractor for an ASEM program target- 
ing design and test tools. The contract could grow to $4.8 million if all options are exercised. 
Under the contract, Teradyne will extend its Victory boundary-scan software to commercially 
available ATE from other manufacturers. The company will develop technology to allow 
Victory’s Virtual Interconnect and Virtual Component/Cluster Test modules to generate test 
programs that will run on other testers. Also, a test-independent architecture will be created 
to support automated boundary-scan diagnostics on non-Teradyne testers. According to Wal- 
ter Vahey, Victory product manager, “Development of these tools will not only allow MCMs to 
be diagnosed and repaired, but will also provide feedback to the manufacturing process to 
improve yields and lower costs.” JN 


SPEC U PDATES ST ANDARDS Version 1.1 of the Tool Interface Standards (TIS) Portable Formats specifica- 


tion was released by the TIS committee. The committee consists of various 


FOR DEVELOPMENT TOOLS companies working to advance the portability and interoperability of applica- 


tion development tools for 32-bit Intel architecture operating environments. Version 1.1 in- 
cludes updates to the relocatable object module format (OMF) and Dwarf debugging stan- 
dards. In addition, it clarifies any remaining inconsistencies in the OMF standard. Changes to 
the Dwarf standard enable support for additional languages, including C++, Fortran 90, Mo- 
dula2, and Pascal, and denser encoding of the Dwarf debug information. For a copy of the TIS 
standard, contact Intel’s Literature Dept. at (800) 548-4725 and request order number 241597. 
Interested parties can also download the TIS Portable Formats specification from Compu- 
serve’s Intel Access forum. RN 


a.  - fe 
US AF SENSOR PRO JECT A research project is setting its sights on a sensor system that would ulti 


mately be embedded in an aircraft’s skin and fulfill both threat-warning and 


TARGETS THREAT WARNING fire-control needs. Irvine Sensors Corp., Costa Mesa, Calif., received a 22- 


month, $780,000 contract from the U.S. Air Force Wright Laboratory’s Avionics Directorate 
to develop sensors using a new approach called multimode optical search and track (MOST). 
The sensors will rely on Irvine Sensors’ proprietary Dynamic Stare technology, in addition toa 
new technique for real-time integration of clusters of distributed sensors. Typically, these 
clusters would have differing fields of view, frame rates, and resolutions. The sensor system 
would, in effect, rapidly shife its focus to whatever was of immediate interest by electronically 
switching back and forth from one cluster to another. Under the Air Force contract, Irvine 
Sensors will demonstrate the electronics necessary to achieve real-time digitization, integra- 
tion, and processing of such diverse inputs at the pixel level. The ability to process data at the 
pixel level before it leaves the sensor focal plane is the key to simultaneously processing the 
wide field-of-view imagery necessary for threat warning and the narrow field-of-view of 
search and track functions. The technology, which Irvine Sensors calls Hyperpixel imagery, 
has potential for commercial applications in such diverse fields as process monitoring, gas 
detection, robotics vision, spectroscopy, and medical imaging, among others. Call Irvine Sen- 
sors at (714) 549-8211 for more information. DM 


Inc., Nashua, 
ST ACKED R AMs SHRINK In another effort, Irvine Sensors along with Lockheed Sanders Inc., Nashua 


N.H., has set up a development project to create memory short stacks—high- 


SOLID-STATE RECORDERS density memory blocks. Each block consists of up to ten memory chips 


thinned down to a fraction of their original thickness. The blocks are then bonded together to 
form a “virtual’’ memory chip that can fit into the space of one IC. The stacks will be used in 
solid-state data recorders for airborne and space applications, where a high reliability level, 
very small size, light weight, and low power are desired. The stacks are said to offer capacities 
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dc to 3GHZ ...$1I 


lowpass, highpass, bandpass 


@ less than 1dB insertion loss ® greater than 40dB stopband rejection *surface-mount ®BNC, Type N, SMA available 
e5-section, 30dB/octave rolloff ¢ VSWR less than 1.7 (typ) ® rugged hermetically-sealed pin models ® constant phase 
@meets MIL-STD-202 tests ® over 100 off-the-shelf models ® immediate delivery 


low pass, Plug-in, dc to 1200MHz 











































































































































Passband Stopband, MHz Passband Stopband, MHz 
Model MHz loss loss Model MHz loss loss 
loss < 1dB No. loss < 1dB 
*LP-5 8-10 10-200 *LP-250 320-400 400-1200 
*LP-10.7 19-24 24-200 * LP-300 410-550 550-1200 
*LP-21.4 32-41 41-200 * LP-450 580-750 750-1800 
* LP-30 47-61 61-200 *LP-550 750-920 920-2000 
* LP-50 70-90 90-200 * LP-600 840-1120 1120-2000 
LOW PASS *LP-70 90-117 117-300 * LP-750 1000-1300 1300-2000 
* P-90 121-137 167-400 * LP-800 1080-1400 1400-2000 
* LP-100 146-189 189-400 *LP-850 1100-1400 1400-2000 
a *LP-150 210-300 300-600 *LP-1000 1340-1750 1750-2000 
oO * LP-200 290-390 390-800 *LP-1200 DC- 1000 1620-2100 2100-2500 
i Price, (1-9 qty), all models: plug-in $14.95, BNC $32.95, SMA $34.95, Type N $35.95 
° 
2 Surface-mount, dc to 57OMHz 
3 SCLF-21.4 DC-22 32-41 41-200 SCLF-190 DC-190 290-390 390-800 
SCLF-30 DC-30 47-61 61-200 SCLF-380 DC-380 580-750 750-1800 
Br SCLF-45 DC-45 70-90 90-200 SCLF-420 DC-420 750-920 920-2000 
. SCLF-135 DC-135 210-300 300-600 
i hi Price, (1-9 qty), all models: $11.45 
Flat Time Delay, dc to 1870MHz 
Passband Stopband VSWR Group Delay Variations, ns 
> MRz MHz Freq. Range, DC thru Freq. Range, DC thru 
Model 0.2fco 0.6fco fco 2fco 2.67fco 
loss < 1.2dB > 10dB > 20dB X X X Xx X 
Spee Lob * BLP-39 78-117 1.34 Pay 0.7 40 5.0 
* BLP-117 234-312 312 1.34 2.41 0.35 1.4 1.9 
* BLP-156 312-416 416 0.3:1 149 0.3 1.1 t5 
é ial 8  %*BLP-200 400-534 534 1.6:1 1.9:1 0.4 133 1.6 
Z *  *BLP-300 600-801 801 1.2531 22 0.2 0.6 0.8 
_2 ¥&BLP-467 934-1246 1246 1.25:1 2.2:1 0.15 0.4 0.55 
Z ¢ ABLP-933 1866-2490 2490 3 ae. 0.09 0.2 0.28 
i ¢ ABLP-1870 3740-6000 5000 1.45: 294 0.05 0.1 0.15 
Price, (1-9 qty), all models: plug-in $19.95, BNC $36.95, SMA $38.95, Type N $39.95 
NOTE: A: -933 and -1870 only with connectors, at additional $2 above other connector models. 
ais high @aSS, Plug-in, 27.5 to 2200MHz 
Stopband Passband, VSWR Stopband Passband, VSWR 
MHz MHz Pass- MHz MHz Pass- 
Model loss loss loss Model loss loss loss 
HIGH PASS No. < 40dB < 20dB <1dB Typ. ; < 20dB <1dB Typ. 
*HP-25 27.5-200 1.8:1 * HP-400 210-290 395-1600 17 
* HP-50 41-200 1551 *HP-500 | DC-280 280-365 500-1600 1.8:1 
wo * HP-100 90-400 1.8:1 *HP-600 | DC-350 350-440 600-1600 2.0:1 
oO * HP-150 133-600 1.8:1 *HP-700 | DC-400 400-520 700-1800 1.6:1 
*HP-175 160-800 ty *HP-800 | DC-445 445-570 780-2000 at 
= * HP-200 185-800 1.6:1 *HP-900 | DC-520 520-660 910-2100 Re 
2 * HP-250 225-1200 1.3:1 * HP-1000 550-720 1000-2200 1.9:1 
2 * HP-300 - - 290-1200 1g 
rs} Price, (1-9 qty), all models: plug-in $14.95, BNC $36.95, SMA $38.95, Type N $39.95 
ae bandpass, Elliptic Response, Constant Impedance, 
10.7 to 7OMHz 21.4 to 7OMHz 
Center | Passband 3 dB Stopbands Center | Passband | Stopband VSWR 
Bandwidth ILL. Ik. 
BANDPASS 
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CONSTANT 
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Price, (1-9 qty), all models: plug-in $18.95, 


70 58-82 4 
Price, 1-9 qty), all models: plug-in $14.95, 
BNC $40.95, SMA $42.95, Type N $43.95 BNC $36 95 0 MIB $38.95, ny N $39.95 


attenuation, dB 


NOTE: *Add Prefix P, B, N, or S for Pin, BNC, N, or SMA connector requirement. 


frequency 
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Catch the next generation of PWM control ICs 
from Unitrode with the UC3823A and 

~ UC3825/. Offering the highest speed and 

greatest protection, these PWMs also eliminate 






the need for numerous external components. 


Rise above the undertow of mediocre performance and 
take your designs to a higher level with the leader in PWM 
technology. For literature and free samples contact your 
Unitrode Representative or call: 


= _- (603) 424-2410 


7 Continental Boulevard, Merrimack, NH 03054 
LS.ISO 9001/EN 29001 FAX (603) 424-3460 
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Low start up current 

Accurate oscillator frequency 
Leading edge blanking 

High current totem pole outputs 
Latched fault logic 

Full-cycle soft start 

Restart delay after fault 

High GBW error amplifier 
Active low outputs during UVLO 
Advanced undervoltage lockout 


¢$¢¢ ¢ 6% OO % 


"THE CURRENT MODE PWM LEADER" 


INTEGRATED 
LI] CIRCUITS 
a=_,: UNITRODE 
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Xilinx FPGAs. 
The perfect parts for 
an imperfect world. 









What Marketing Asked For What Design Specified 








How Manufacturing Built It What QA Approved 





What Engineering Developed What Documentation Described 


Look familiar? 

Were willing to bet a siz- 
able chunk of next week’s 
pay that a cartoon like this 
hangs in just about every 
engineering department in 
this country. 







Why? 

Because that’s 
just the way it is. 

So given the amount of 
miscalculation, miscom- 
munication, and misdirec- 


tion you have to deal with, 





What Management Agreed On 





How Marketing Changed It 





What The Customer Wanted 
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to our space-saving TQFP. 


_ why not choose a logic 

device that wont let you 
go wrong? 

Nothing does that better 

than an FPGA from Xilinx. 

First of all, since we 
make more than 350 differ- 
ent speed grades, densities, 
and packages, you can get 
off to a flying start with just 
the right part. 

Then, with our powerful 
XACT™ Development Sys- 
tem, you can work with your 
design down to the gate 
level if nec- 
essary, to 
get it right, 
right off 
the bat. 

But even 
if you cant 
get your first 
design to 
fly (or the guys in marketing 
change their minds), there's 
no problem. You and your 
colleagues can go back and 
forth as often as you like. 

Because you can change 
a Xilinx FPGA as often as 
you like, with no hard feel- 


ings. And no added expense. 


In fact, you can even 
make changes right in the 
system, because our devices 
are reprogrammable. 

And since Xilinx FPGAs 
are never actually changed 
—just programmed-—they 
won't hang you with too 
much inventory—or worse 
—not enough. 


We have as many options as you need (more than 350, 
in fact), from our new 13,000 gate XC4013 FPGA, 


What will all this flexibil- 
ity cost you? 

A better question might 
be, What will it cost you not 
to have it? 

After all, when you con- 
sider the financial conse- 
quences of getting into the 
market later rather than 
sooner, Xilinx FPGAs may 
just be the best investment 
you can make. 

They can save you time, 
they can save you money, 
they can save you, period. 


Race to Market 





With FPGAs from Xilinx, you can get to market 
faster even if you make a ton of changes — all in less time 
than a single gate array change cycle. 


And all because they’re 
made for a world where 
imperfection isn't just a 
sometime occurrence, but 
a daily reality. 

To learn more about 
how we can help you cope 
with the ups and downs of 
engineering in the’90s, call 
our 24-hour literature hotline 
at 800-231-3386, or talk to 
your Xilinx representative. 

We'll be perfectly happy 
to give you a push in the 
right direction. 


2. XILINX” 


The Programmable 
Logic Company.” 


©1993 Xilinx, Inc., 2100 Logic Drive, San Jose, CA 95124. Europe, 44 (932) 349401; Japan, 81 (3) 297-9191; Asia, 852 (3) 721-0900. 
Xilinx is a trademark, and The Programmable Logic Company is a service mark of Xilinx, Inc. All other trademarks or registered trademarks are 
the property of their respective holders. 
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The periect PROM 
for DSP 
isn'ta PROM at all. 









The perfect PROM is the nvSRAM 
from Simtek. It's totally reprogrammable in 
only 10ms without removing it from the  spaceisrequired. The cost? Surprisingly, 
system. And there's never any hassle with UV it's about the same as a PROM. 
lights, PROM programmers, or sockets. So, you say, what's the catch? 

At 64K bits, the nvSRAM offers 
the density to handle just about any- 


is unsurpassed. And, because the nvSRAM 


is a one-chip solution, precious little board 


None, and we'll prove it to you. 
Call us at 800-637-1667 or 719- 
531-9444, or fax your questions 
to 719-531-9481. Simtek Corp., 
1465 Kelly Johnson Blvd., Colo- 

rado Springs, Colorado 80920. 






thing you come up with. It's ex- 
tremely fast, with access speeds of 25 
to 55ns. It does not depend on a 
battery for nonvolatility, so reliability 


SIMTEH 
Call 800-637-1667 today for your free nvSRAM Data Book. 


Also ask about our free nvSRAM Design Kit. 
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SUPER-THIN OXIDE LAYER YIELDS atl 


DEVICES ON AMORPHOUS SILICO 


y keeping the strain 
layer in a silicon- 
based superlattice 


structure extremely thin 
(a few monolayers thick), 
epitaxial silicon was able 
to be grown on amorphous 
silicon dioxide. With this 
development, researchers 
at NanoDynamics Inc., New 
York, N.Y., created silicon- 
based quantum transistors— 
one of the first silicon-based 
quantum structures to oper- 
ate at room temperature. 
The silicon dioxide acts as a 
barrier for a quantum well. 
The barrier layer, of course, 
is key to quantum struc- 
tures—no barrier, no device. 


N 


IOXIDE 





yer superlattice (SLS) barrier 


The “availability” of quan- 
tum barriers in silicon struc- 
tures opens up many device 


Base Collector | Substrate S 
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possibilities to silicon-based 
circuits that were previously 
only possible with III-V com- 
pounds, such as gallium 
arsenide (GaAs), gallium alu- 
minum arsenide (GaAlAs), 
gallium indium §arsenide 
(GalInAs), aluminum indium 
arsenide (AlInAs), and oth- 
ers. As a result, optoelec- 
tronic devices and other 
nonlinear optical elements 
might eventually be formed 
in silicon. Furthermore, the 
silicon-based _ strain-layer 
superlattice (SLS) combines 
the ease of silicon manufac- 
turing technology with the 
multifunctionality and higher 
mobility representative of 
III-V compounds. 

To make the structures, 
researchers at NanoDy- 
namics start with a spe- 
cially-designed molecular- 
beam-epitaxy (MBE) depo- 
sition system that employs 
a high-vacuum  environ- 
ment. The MBE system 
uses a set of pivoting noz- 
zles that deposit the gase- 
ous molecules on a heated 
and rotating substrate. The 
substrate’s speed of rota- 
tion and the beam-slit open- 
ing control the rate of depo- 
sition to the level of a single 
atomic layer. The narrow 
molecular beams aim straight 
to the exhaust except when 
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the beam is pivoted for 
deposition. By avoiding beam 
scattering, the MBE cham- 
ber’s design allows the high 
level of vacuum to be main- 
tained in the chamber, and 
thus the high level of control. 
Previous research work 
in III-V materials and sili- 
con has been based on the 
use of a resonant-tunneling 
diode as the emitter or base 
of a transistor. With careful 
design, researchers were 
able to form energy separa- 
tions that are much greater 
than the thermal energy at 
room temperature (if the 
energy separations have 
values less than the thermal 
energy, the energy states 
overlap and_ effectively 
smear the quantum states, 
making the structure unus- 
able). In the SLS-barrier 
approach, the quantized en- 
ergy levels E, are above the 
thermal level and are boxed 
in by the SLS barriers, 
which have an effective bar- 
rier height of E, (Fig. 1). 
Starting with the same 
structures as those em- 
ployed in resonant-tunnel- 
ing GaAs-based bipolar 
transistors fabricated be- 
tween six and seven years 
ago, the GaAs quantum- 
well structure is replaced 
by silicon-dioxide/silicon/sili- 
con-dioxide SLS barriers. 
With proper design, the bar- 
rier height of an energy-level 
Ey, can be made almost as 
high as the barrier height of 
silicon dioxide and silicon (3.2 
eV in the conduction band). 
Thus, energy separations, 
EKio-E1, Eg-Ko, etc., can be de- 
signed to be much greater 
than the thermal energy at 
room temperature (Fg. 2). 
SLS barriers also can be 
applied in FET structures 
where the channel between 
the source and drain is re- 
placed by a quantum well. A 
thicker SLS barrier re- 
stricts the resonant-tunnel- 
ing current as much as pos- 
sible. When a constant elec- 





tric field, V, is applied to a 
periodic system, the energy 
state is quantized to form 
Stark Ladders with separa- 
tion aVa, where a is the pe- 
riod of the periodic poten- 
tial of the solid. Then, when 
a voltage is applied to the 
gate (V,), the quantum 
state of the well (Kj) is 
made to align with the 
Fermi level. This permits 
electrons to enter (occupy) 
the E, state. Then, when a 
voltage is placed across the 
source and drain, current 
flows as electrons hop from 
state to state through a se- 
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ries of Stark Ladders. In 
the Stark Ladder, each time 
a given quantum state is oc- 
cupied, a current can flow 
between the source and 
drain, giving the device 
multiple on states—one for 
each bias level. 

Because certain multiple 
voltage levels will cause the 
same current to flow, the 
transistor structure can 
form the heart of multifunc- 
tional logic systems. The 
ability to respond to differ- 
ent voltage inputs and trig- 
ger a consistent response 
could, for example, serve as 


the basis for a highly effi- 
cient implementation of 
multilevel logic circuits. 
Such multilevel implemen- 
tations can drastically re- 
duce the amount of cir- 
cuitry needed to build com- 
plex functions. In addition, 
the approach can be used 
for some other type of 
weighting scheme in vari- 
ous control systems. 

An alternative to the ba- 
sic polysilicon-gate FET is 
to use an aluminum gate. 
With such a change, the 
large Fermi sphere of the 
aluminum results in a step- 


wise occupation of the 
quantum states. Further- 
more, the aluminum gate 
greatly increases the effec- 
tive mobility in a two-di- 
mensional quantized elec- 
tron-gas system (a quan- 
tum well represents a 2D 
system). Consequently, a 
2D FET isn’t only multi- 
level functional, but can also 
be faster than a traditional 
3D FET with the same oper- 
ating parameters. 

For licensing information, 
contact Adrian Horne at 
(203)357-1696. 

DAVE BURSKY 





DIGITAL COMPENSATION INCREASES THE LINEARITY 
OF THIN-FILM POTENTIOMETERS TO OVER 12 Brrs 





recision potentiome- 
ters, or “pots,” have 
been used as feed- 


back sensors for over 50 
years. Along with op amps, 
they’ve been at the heart of 
analog fire-control comput- 
ers that got us through both 
World War II and the Ko- 
rean War. 

Those early devices were 
of the wire-wound variety 
and provided users with 
limited resolution. Today, 
thick- and thin-film pots 
with infinite resolution are 
available as cost-effective 
alternatives to optical en- 
coders and resolvers or 
synchros. But their “as 
manufactured” nonlinear- 
ity error can run between 
1% and 10%. Such non- 
linearity errors may be suf- 
ficient for some applica- 
tions but is totally unac- 
ceptable for others. Me- 
chanically trimming thin- 
film pots, however, can re- 
duce nonlinearity errors to 
under 0.2%. 

Vernitron, Herndon, Va., 
a supplier of precision thin- 
film pots, has taken this me- 
chanical-trimming method 
one step further. It came up 
with a digital calibration 
scheme that brings a pot’s 


nonlinearity error to within 
less than a single least-sig- 
nificant bit (LSB) out of 12 
bits. 

The pot is calibrated by 
mounting it in a master jig. 
The device’s wiper is in- 
dexed through a number of 
precisely preset angular or 
linear increments along its 
resistive element (for ex- 
ample, every 0.5°). The 
pot’s output (the voltage on 
the wiper) is digitized, and 
the difference (error) be- 
tween it and the digital 
value of the known “cor- 
rect” voltage is calculated 
by a system processor and 
stored in memory. 

To calculate correction 
factors, the electrical travel 
of the pot is essentially di- 
vided into equal segments 


FRE LECTRONIC 


whose number is deter- 
mined by the pot’s output- 
voltage range. While only 
16 to 32 segments are used 
for the complete device, a 
“cluster” of multiple data 
points are taken over each 
segment. 

Each segment repre- 
sents a portion of the pot 
that produces a unique 
transfer value. That value 
can be used to create a “best- 
straight-line fit” through 
the mean value of the clus- 
ter of data points for that 
segment. Using regression 
analysis produces a slope 
and intercept point for each 
straight-line segment. It’s a 
simplified technique for cal- 
culating a continuous set of 
output values for any out- 
put falling within that seg- 


| Additional 
signal 
processing 
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ment. The end user of the 
digitally-calibrated pot is 
provided with a set of 16 (or 
32) slopes and intercepts on 
a floppy disk for each pot, or 
in some other form of non- 
volatile memory like RAM, 
ROM, or EEPROM. 

In addition to the pot, the 
final system needs both an 
analog-to-digital converter 
(ADC) and a digital-to-ana- 
log converter (DAC) circuit 
(see the figure). Depending 
on the circuit employing the 
pot, additional computa- 
tional capability may also 
be needed. 

In this circuit, the pot’s 
output is applied to the 
ADC, which in turn feeds 
its output to the host proc- 
essor. The processor can ac- 
cess the pot’s slope and in- 
tercept data in the lookup 
table. 

As the digital word from 
the ADC changes, the host 
repeatedly accesses the 
lookup table. Along with 
the slope and intercept for 
each segment, a correction 
value is calculated for each 
new output voltage from 
the pot’s wiper arm. The 
corrected value is then ap- 
plied to a DAC to create a 
feedback voltage. 

For additional informa- 
tion, call Dennis Akers at 
(703) 478-9800. 

FRANK GOODENOUGH 





























PLSyn is the most advanced desktop programmable log 
a system available. Part of the 58 Cente ar fe 


DESIGN YOUR SYSTEM... 


PLSyn lets you concentrate on your system, not on the 
PLDs. It is the only desktop system that allows you to 
design and simulate a system containing program- 
mable logic, discrete digital, and analog parts all 
on the same schematic. You can describe your 
logic using a powerful synthesis language, logic _ is 
symbols, ora combination ofboth. Program- ss y_— 
mable logic is automatically compiled and 2 U/ 
simulated with the rest of your system—even 


if itincludes analog! Younolongerneedto = «©__~ Iss f ~ 
piece together separate programmable logic, __ eee 
discrete logic, and analog simulationstobe _- LIS 


sure your system will work. 


When logic design 
is complete, PLSyn , 
helps you find the 

best parts to use. Yot 


consumption. PLSyn a 
the rest. It searches a ibrar 


new to ES logic, or an ex ) 
enced PLD user, , the Shiau Center's s 


— Anioe = Siu, 
_ SIMULATION a SIMULATION. _ INTEGRITY Locic SYNTHESIS 


Dein Center and PSpice are registered trademarks of MicroSim Corporation. All other ice are - prope ! 
_ SCIRCLE 305 FORIBM + CIRCLE 306 FOR SPARCSTAT 






SCHEMATIC 


Mouse S18 
CAPTURE 


_ SIMULATION” a 
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POST-PROCESSING SCHEME ELIMINATES 
COMMERCIALS FROM RECORDINGS 


post-processing’ al- 
gorithm has made it 
possible to automat- 


ically eliminate commer- 
cials from any television 
program recorded on a 
videocassette recorder 
equipped with the technol- 
ogy. The patented scheme, 
called Commercial-F ree, 
hinges on the algorithm’s 
ability to recognize the dif- 
ference between program 
breaks that denote com- 
mercial messages and those 
which are dramatic devices 
within a program. 

The problems with ap- 
proaches at commercial 
elimination in the past was 
that they attempted to de- 
tect broadcasted commer- 
cials in real time. However, 
no technology to date has 
been able to instantane- 
ously distinguish between 
events that are happening 
during a broadcast relative 
to the beginning and end of 
commercials. Conse- 
quently, nothing on the 
market has delivered this 
benefit. 

Jerry Iggulden, who in- 
vented Commercial-Free 
for Arthur D. Little Enter- 
prises, Cambridge, Mass., 
decided to take a different 
approach. His new system 
is able to eliminate commer- 
cials in playback through 
the use of post processing. 
The technology scheme al- 
lows a VCR to record a pro- 
gram on a videotape in the 
typical way while simulta- 
neously mapping the pro- 
gram in electronic memory 
through the use of an 8-bit 
microprocessor (a variety 
of microprocessors can be 
used to do the job). 

The key to the commer- 
cial eradication process is 
the system’s ability to rec- 
ognize the beginnings and 
endings of commercials, 


which are characterized by 
black frames and low-sound 
events. While recording a 
broadcasted program, the 
system “marks” these 
black-frame and low-sound 
occurrences and_ stores 
them in memory (a nonvola- 
tile VRAM) along with the 
time that they occur on the 
tape. At the end of a broad- 
cast, there is then a record 
(like a histogram) where 
these features are marked 
over, say, a 60-min. period. 
By analyzing the pattern 
of those records, several in- 
teresting patterns were 
discovered. Iggulden noted 
that black frames and low- 
sound events occur for one 
of two reasons. In some 
cases, they designate a dra- 
matic scene change, which 
are seen on the “map” as 
single black-frame events. 
The second occurrence of 
black frames are commer- 
cials. Here, the black 
frames occur in clusters, 
which represent the breaks 
between the program and 
the opening commercial of a 
commercial group, the suc- 
cessive commercials that 
are joined  shoulder-to- 
shoulder in any commercial 
television presentation, and 
the last black frame, which 
marks the line between the 
commercial group and the 
start of the program again. 
“We found this to be enor- 
mously consistent, to the 
extent that it’s virtually a 
rule,” Iggulden explains. 
“Typically, there are seven 
or more of these _ black- 
frame clusters gathered 
within a small period of 
time. What we were able to 
do with that information, in 
retrospect, was use a micro- 
processor to pick out 
(through an algorithm) the 
beginning black frame, 
which marks the start of a 
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commercial, and the end 
black frame, which marks 
the end of a commercial 
group. The algorithm can 
distinguish between those 
black-frame occurrences 
and those that signal dra- 
matic scene changes.” 

Iggulden notes that thou- 
sands of hours of develop- 
ment went into the algo- 
rithm. The result was a se- 
ries of rule sets that allowed 
the technology to deal with 
virtually any type of broad- 
cast situation, from sitcoms 
to movies. 

By virtue of a clock, the 
system detects where the 
top and bottom of a broad- 
cast occurs. Consequently, 
it “knows” when it’s seeing 
a teaser, a trailer, etc. Of 
course, the power of the 
post-processing technique 
hinges on the assumption 
that an extensive rule set— 
one which covers all possi- 
ble broadcast situations— 
can indeed be defined. 

The only downside, 
therefore, is the human fac- 
tor. There are bound to be 
some instances when the 
program is missed or a com- 
mercial is left in Gf, for in- 
stance, a broadcaster mis- 
cues. But there’s no real 
harm done: The entire 
broadcast is still on the 
tape. 

“One of the best features 
of the system is the perfect 
interface: No interface,” 
says Iggulden. “There is 
virtually no intervention 
from the users, except what 
they typically do, which is 
plug in a videotape, pro- 
gram their VCR the way 
they normally do, and play 
back the tapes at their con- 
venience.” 

The Commercial Free 
technology will initially be 
implemented in two sepa- 
rate products, The first 
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product is a standalone at- 
tachment to a VCR called 
Commercial Brake, which 
will be introduced by Arista 
Technologies Inc. of Long 
Island, N.Y., this year. As 
early as January, 1995, Ar- 
thur D. Little Enterprises 
expects to see the Commer- 
cial Free technology inte- 
grated into VCRs. The fea- 
ture is expected to add be- 


tween $40 and $60 to the 


cost of a VCR. 

For more information, 
contact Jerry Iggulden at 1- 
800-677-3000, ext. 5260. 

CLIFFORD METH 
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“Colon cancer is a disease that afflicts more than 
150,000 Americans each year and eventually kills over half. 
Yet, any doctor will tell you that with early detection, the survival 
rate could be raised to as much as 90%. 
Can advertising have the power to make people confront 
this disease, overcome their fear and actually consult their 
doctors about it? 


bt You bet your life it can. 
f you ‘e Ou bt Take the case of the Advertising 
Council’s campaign against colon 
ne power 





cancer. The first-ever study of public 

of a ave rti ‘ S } n service advertising that actually iso- 
2 lated the impact of advertising from 

S UU gee st other market elements ike the news, 


editorials and public relations. 


YOU CONSUIE — Reexchnesconicies om 
a doctor. 


in 10,000 households, at the equiva- 
lent of $21.3 million worth of air 
time, the average amount of donat- 
ed time behind Advertising Council 
Spots. 

After six months of being 
exposed to one commercial, aware- 
ness of colon cancer among adults 
AO and over rose from 11% to 29%. 

After a year, awareness 
reached 40%. 

The number of men who con- 
sulted their doctors more than dou- 
bled to 1b%. 

Now, if advertising can get peo- 
ple to see their doctors about some- 
: thing as unpalatable as colon can- 
Herb Baum, Pres., Campbell North & South America and Chm. of the Advertising Council. CQ don’t yOu think it can get people 

to consider your product? 
Oh, there’s one more thing. If you're over 40, ask your 
doctor about colon cancer.’ 














American Association of Advertising Agencies 


If you would like to learn more about the power of advertising, please write to Department D, AAAA, 666 Third Avenue, New York, New York 
10017, enclosing a check for five dollars. You will receive our booklet /t Works! How Investment Spending In Advertising Pays Off. Please allow 4 
to 6 weeks for delivery. 

This advertisement was prepared by Calet, Hirsch & Ferrell, Inc., New York, New York: Photo: Fred Weber. 









You Need 
ree City USA 


ity trees add the soft touch of nature 
to our busy lives. They cool our 

cities, fight pollution, conserve energy, 
give wildlife a home, and make our | 
neighborhoods more liveable. i 

The trees on city property, along | 
streets and in parks, are an essential part 1 
of the urban forest. To keep these trees l 
healthy and abundant, your town | 
needs an organized program for | 
their care...an annual action 
plan to plant and prune the 
city’s trees, and to main- 
tain their health. 

You can make a 
difference — by plant- 
ing and caring for trees 
in your yard and in 
your neighborhood, 
and by encouraging 
your city government's 
community forestry 
program. 

Support Tree City 
USA where you live. For 
your free booklet, write: 
Tree City USA, The 
National Arbor Day 
Foundation, Nebraska 
City, NE 68410. 
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The National 
J Arbor Day Foundation 


“The remarkable thing is, when you think 
about McDonald's you've got to think about 
people. A friendly crew person welcoming 
you. Kids, moms and dads having a good 
time at McDonald's, even a funny clown 
named Ronald: Those pictures in your mind 

are advertising at work. 


“Without advertising, ee 


people to people —an 


Ronald body. would think invitation from our 
on Was just the name people to our customers 
of a former president” to come in and visit. 


Personal, friendly, and 
above all, real. 

I'm told there are 
business people out 
there who don't believe 
in the power of advertis- 
ing. For them, two facts: 
First, McDonald's is one 
of the most advertised 
brands on this planet. 
second, McDonald's is 
the only company listed 
in the current Standard 
and Poor's 500 to report 
combined increases in 
revenues, income, and earnings per share for 
more than 100 consecutive quarters since 1965. 

Frankly, Ronald and | like to think there's 
a connection here. 





Mike Quinlan, Chairman, CEO McDonald's (left) 





American Association of Advertising Agencies 


If you would like to learn more about the power of advertising, please write to Departmerit D, AAAA, 666 Third Avenue, New York, New York 10017, enclosing a check for five 
dollars. You will receive our booklet /t Works! How Investment Spending in Advertising Pays Off. Please allow 4 to 6 weeks for delivery. This advertisement prepared by Leo Burnett Co., Inc. 


IDT | is the ane 1Mb SRAM vendor to offer 15ns, 
300mil SOJ SRAMs i in volume, now. IDT’s leading 
~ MOS technology provides the performance and man- 
ufacturability to make the IDT71024 the ideal 1Mb 
SRAM for your design. Available in 300mil SOJ and 
- 400mil SOJ/DIP packages, our 128K x 8 SRAM is the 
ideal solution for both high-density board designs and 
performance upgrades of existing 
systems. Interested? Call us or 
_ FAX in the coupon today to get . 
technical data, application i. 
briefs, and details on J 
ourfree 300milSO)  ® 

{Mb SRAM offer. oe < 
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TECHNOLOGY ANALYSIS 


LASERS LIGHT THE WAY FOR 
MO DRIVES IMPROVED HEADS AND 





RICHARD NASSs 


RECORDING FORMATS WILL 
EXTEND PERFORMANCE 
AND CAPACITY. 






ith increasing performance levels and rising storage ca- 
pacities, the outlook for magneto-optieal (MO) disk 
drives is brightening. MO disk drives have been touted as 
a replacement to traditional hard-disk drives for some 
time, with the one important advantage of removability. 
Despite the fact that they’re still too slow and cost too 
much, their performance and storage-capacity levels continue to rise. The 
performance boost is mainly due to two changes in architecture: a direct- 
overwrite capability, and the use of pulse-width modulation (PWM) as a re- 
cording format. Other future enhancements are expected due to improve- 
ments in lasers. 

The recording process in a magneto-optical drive relies on the recording 
material’s fixed temperature point—the point at which magnetization is lost. 
This is called the Curie Point (named after Pierre Curie, the French chemist 
who made this discovery in the late 19th century). In MO disk drives, a laser 
heats the media to the Curie Point of around 800°F, allowing the media’s po- 
larity (a zero or a one) to be changed with a relatively small magnetic field. 

To record a sector of data in a MO drive, that sector would be heated with 
the laser. The magnetic field then directs all of the bits in one direction, 
making them all zeros—analogous to creating a blank page. Then, a second 
pass is made by the laser. But this time, the polarity of the magnet is re- 
versed. In this pass, the laser only heats the bits that are to be changed. Then, 
as the magnet passes, only those bits are changed (F’g. 1). A third pass is 
made to verify the accuracy of the written data. 

This three-pass technique actually 
is one of the limiting factors of MO 
drives. Because the drive’s latency is 
about 24 ms (the time it takes the disk 
to complete one revolution), that’s the 
theoretical minimum time required to 
clear the disk and write the data. In 
practice, the average access times of 
today’s MO drives are just starting to 
break 50 ms. Comparatively, main- 
Magnetic field stream Winchester hard-disk drives 
offer an average access time ranging 
from 10 to 15 ms. 

Designers of magneto-optical 
drives say it’s not fair to compare their 


1. THE FIRST PASS of the laser-magnet combination in a magneto-optical disk drive drives with Winchester drives. Says 
clears the sector of any data. The second pass writes the data to the “blank” disk by Werner Glinka, director of product 


reversing the magnetic field. 


marketing at Maxoptics Corp., San 
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Jose, Calif., “The biggest reason 
that MO technology lags behind 
magnetic technology is because it be- 
came mature almost a decade later. 
And what you see today in the mag- 
netic arena has a huge cost advan- 
tage because of the volumes in use. 
Optical devices will eventually reach 
that point.” 


Two HEADS ARE BETTER 


One attempt to reduce the drive’s 
latency was to position a second head 
180° from the first head. Here, the 
two heads’ magnetic fields would 
have opposite polarities. This was 
difficult to maintain, because the 
two heads had to be insulated from 
one another to avoid interference. 
This type of dual-head mechanism 
was actually developed in Japan, but 
it failed to reach the market because 
of its high cost. 

Going one step further, IBM’s Al- 


Gallium-aluminum-arsenide 
(GaAlAs) laser diode 
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maden Research Center, San Jose, 
Calif., is developing a three-head la- 
ser. The three cycles that the system 
typically runs through would be re- 
duced to just one. Currently, the sys- 
tem erases, writes, and verifies the 
data, with each procedure requiring 
one revolution of the disk. With a 
three-element laser, the first beam 
would erase, the second would write, 
and the third would do the verifica- 
tion, all in one pass. This scheme, 
called direct-read verification, was 
demonstrated in the laboratory. But, 
it has yet to appear in a product sim- 
ply because it’s too expensive. 
Maxoptics tries to skirt the three- 
revolution problem by implementing 
a comprehensive write-caching 
scheme. By looking at how the host 
typically writes data to the drive, 
some of the drive overhead can be re- 
duced or eliminated. With a fairly 
large write cache, say 4 Mbytes, data 


Potassium-niobiate 
(KNbO3) 
resonator 


\Y. Detector 
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can be written to the cache initially 
and then transferred when it’s more 
convenient (as long as the data 
doesn’t exceed the size of the cache). 
The caching algorithms used on 
magnetic hard disks could be imple- 
mented on optical drives as well. 

One drive that makes the most out 
of its cache memory is the LaserSafe 
Plus, developed by Iomega Corp., 
Roy, Utah. The 1.8-Gbyte drive, 
which fits a 5.25-in. form factor, em- 
ploys a 4-Mbyte cache memory and 
spins at 4800 rpm to lower its aver- 
age seek time to just 19 ms. The la- 
tency time ranges from 6.25 to 8.9 
ms. The drive also boasts sustained 
read and write rates of 2.2 and 1.1 
Mbytes/s, respectively. 

Many optical-drive manufacturers 
are still trying to develop single-pass 
(direct-overwrite) systems, where 
the biggest performance gains will 
be realized. For instance, phase- 
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of PLDs with the density and flexibility of FPGAs. And our 
in-system programmability at 5 volt TTL levels. 
d by Lattice’s (90 \/] H Z) 
enables 100% test of every device and gives you the highest 7 oo 


families of High Density PLDs continue as the fastest in the world. From 2,000 to 8,000 gates, 
- T they combine the predictable performance and ease of use 
dst. 

iSpLSI parts are the only programmable logic devices 

offering non-volatile, ye 

aster. 
Our High Density devices are backe 
Superior E7CMOS® process that 

quality available. Not to mention high-speed programming, 
100% programming yields and instant reprogrammability. 


It's one thing to boast about performance and another to 
benchmark it. Lattice pLS! and ispLS! High Density PLDs — 
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the world’s fastest High Density devices. 
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change technology is one 
way to handle direct 
overwriting. With the | 
phase-change technique, 
different temperatures 
are used to create ones 
and zeros by altering the 
crystallized nature of the 
substrate. For example, 
heating the media to X° 
causes the bit to change 
to a zero. Heating it to 
X+100° makes a one. The 
problem with this tech- 
nique is that there’s a fi- 
nite number of overwrite 
(erase) cycles—around 
100,000 with current 
technology. But, as of 
now, that number is ac- 
ceptable, and it should 
grow as the technology evolves. 

The direct-overwrite architecture 
suits 3.5-in. drives, putting them into 
competition with Winchester drives. 
Lee Payne, product marketing man- 
ager for MOST (Mass Optical Stor- 
age Technologies) Inc., Cypress, 
Calif., says ‘For direct overwrite to 
become mainstream, it would have to 
be economically feasible. We’ve been 
working with the technology for a 
few years now. It would add about 
$40 to $50 to the cost of the drive. But 
it definitely increases the write per- 
formance almost to the level of the 
Winchesters.”’ 


Two Bits PER Dot 


The way in which the data is actu- 
ally laid onto the media can impact 
the density of the bits, in turn affect- 
ing the disk’s overall capacity. Most 
of today’s disk drives employ a re- 
cording scheme called pulse-position 
modulation (PPM). A look through a 
microscope at a PPM disk would 
show small dots with a varying dis- 
tance between them. The one or zero 
would lie at the center of the dot. A 
recording format that’s new to MO 
drives is PWM, which aims to in- 
crease the bit density. With PWM, 
there’s two bits for each dot, one on 
each edge of the dot. Theoretically, 
this doubles the recording density. 
In practice, though, it offers an in- 
crease of about 40 to 50%. MOST is 
one of the few drive manufacturers 
currently shipping PWM-based opti- 
cal drives. 
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ip THIS MAGNETO-OPTICAL disk drive, the RMD-5300-S 


designed by Mass Optical Storage Technologies, has a capacity of 384 
Mbytes. This is achieved by employing a soft-sectored format where the 
sector headers are written during the format operation, causing a 
tighter track width. 


A main driving factor for record- 
ing technology is the availability of 
lasers. The laser’s wavelength deter- 
mines the dot size on the media, and 
therefore the bit and track densities 
(see “The latest in laser technolo- 
gy,’ p. 44). Most MO-drive lasers in 
use today have a 780-nm wavelength 
(the 780-nm laser was developed in 
1991). At that time, the laser cost 
about $250; now it’s about $18. Work 
on a 680-nm (red) laser is almost com- 
plete, and is expected to come on the 
market sometime this year. The 
shorter-wavelength laser will reduce 
the distance from track to track be- 
cause of the smaller spot of light it 
produces, ultimately resulting in 


Microprocessor 


CL-SM331 


higher track and bit den- 
sities. The track density 
of the media is currently 
17,000 tracks/in. and the 
| bit density is close to 
| 25,000 bits/in.? 

The media in a MO 
drive consists of two lay- 
ers of sensitive material 
that are sputtered onto a 


wiches the recording lay- 
er, protecting it between 
two substrates. The laser 
beam hits the outer layer 
of the glass substrate 
and reads through its 
surface. This differs 
from traditional Win- 
chester drive media, 
which is typically made of aluminum, 
although some smaller form-factor 
drives use a glass disk. While the 
Winchester recording surface is al- 
ways the outside layer, the layer on 
the MO disk is sandwiched between 
two glass substrates. The media 
type can’t be readily changed with- 
out making other changes to the 
drive. In addition, both sides of the 
disk can be written to. 

Recording heads for MO drives 
differ widely from those of Winches- 
ter disk drives: The Winchester 
heads are tiny with extremely low 
mass, while the recording head or op- 
tical pickup unit (OPU) for a MO 
drive is large and clumsy, weighing 


CL-SM330 





3. TO FORM A COMPLETE optical-disk-controller subsystem that can connect to 
a SCSI bus, the Cirrus Logic CL-SM330/331 two-chip controller set must be surrounded by 
buffer memory, a data separator, and a local microcontroller with system RAM and ROM. 
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1. The LV-HCMOS Family is the 3V equivalent of Key parameters and features comparison of Philips’ 3V logic families 
5V industry standard LS-TTL and HC/HCT for 


‘d d (10-20 r . KEY FEATURES LV-HCMOS LVC a) LVT 
mid-range speed (10-20ns) applications. TTL level input yi; 

TTL Level output Jv 
2. The advanced LVC family ts aimed at higher speed 5 V input capability 


3V applications and 1s compatible with FAST, Forced 5 V output 


ALS, ACL and (Q) FACT ranges. Live insertion 
Input bus Hold 


Jo 
J 
J 
J 
J 
J 





3. Aimed at pure speed, HLL is the world's fastest 3V * For transceivers Vin max = Voc +0.5V 
TTL compatible logic family with performance 


cdumalentic FOr te SV ianic All four 3V logic families are based on industry standard 


features to facilitate rapid design-in. And, all 3.3V 
functions are designed from scratch, rather than 








4. New from Philips, the LVT BiCMOS family is 


gkae haracterized 5V functions, so they’ timized for | 
geared to applications demanding both speed and Sie ee ee yh ee ee ee 


power applications. 








drive output capability, and is compatible with 


ABT to drive heavily loaded backplanes. Call us today at: (800) 447-1500 ext. 1084 Ep 
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Spectro! Dials for 
Precise Pot Calibration 


COMPONENT 
(MODEL 534 SHOWN) 


MOUNTING 
BRACKET 


PANEL NUT CLEARANCE 


HOLE FOR 
COMPONENT 


.078 DIA. 


MOUNTING 


ag 
INSTRUCTIONS (5/64 DRILL) 


Spectrol Electronics makes your job easier by 
offering a versatile line of potentiometers and 
dials which can be combined to fit almost any 
application. Make a perfect match with one of 
the industry’s most popular turns-counting 
dials: either Spectrol’s Model 15 digital or Model 
16 concentric, and Spectrol’s Model 534 or 
536, 10-turn, 7/8” wirewound potentiometers. 
It’s a winning combination worth looking into — 
an easy reading dial that looks good on 
everybody’s panel, plus a versatile, 10-turn, 
wirewound potentiometer available in scores of 
standard and special variations. Contact your 
nearest Spectrol Electronics Distributor today 
and order your winning combination! 


Spectro! Electronics Corporation 
4051 Greystone Drive, Ontario, CA 91761 
Phone: (714) 923-3313 Fax: (714) 923-6765 
CIRCLE 270 FOR U.S. RESPONSE 
CIRCLE 271 FOR RESPONSE OUTSIDE THE U.S. 
Low-Cost Multi-Turn 


Precision Pots From Spectrol 








Spectrol’s low noise, 7/8” diameter wire- 
wound pots are well suited for industrial 
panel controls or position sensing applica- 
tions. The three-turn model 533, five-turn 
model 535 and ten-turn model 534 are 
available with a choice of English or metric 
Shaft/bushing sizes and a hybrid resistor 
element. The model 536 is a lower cost ten- 
turn version offering a choice of plastic or 
metal shaft. Other specifications include a 
900 to 100KQ resistance range, 0.25% 
linearity and —55°C to +125°C operating 
temperature range. Custom modifications 
are welcome when the quantity warrants. 


Spectrol Electronics Corporation 
4051 Greystone Drive, Ontario, CA 91761 
Phone: (714) 923-3313 Fax: (714) 923-6765 
CIRCLE 158 FOR U.S. RESPONSE 
CIRCLE 159 FOR RESPONSE OUTSIDE THE U.S. 
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about 18 g. 

The OPU doesn’t fly over the disk 
like a Winchester head. Instead, it’s 
lowered onto the disk, about 1 mm 
from the disk surface. A servo sys- 
tem measures the distance between 
the head and the disk surface to 
make sure that the laser beam stays 
focused on the disk. Some recent de- 
velopments have quickened the head 
movements by removing some of its 
mass, resulting in a lower access 
time. 


SOFT-SECTORED FORMAT 

A magneto-optical disk’s capacity 
also can be increased by improving 
the disk-format method. Using the 
standard 256-Mbyte media, MOST 
developed a soft-sectored format 
that increased the capacity to 384 
Mbytes. This technique was already 
used in the company’s RMD-5300-S 
drive (Fig. 2). Although the unit 
holds 384 Mbytes on a disk, it’s back- 
ward-compatible with the previous- 
generation 128- and 256-Mbyte 
drives. With the soft-sectored for- 
mat, the actual sector headers are 
written during the format operation. 
Traditionally, the disks employ an 
embossed format, where the physi- 
cal sector information is stamped 
onto the media. By writing the sector 
information during the format pro- 
cess, a more flexible format struc- 
ture can be created on the media, re- 
sulting in a tighter track width and 
ultimately a higher storage capacity 
per disk. 

Performance can be improved by 
increasing the disk’s spin rate. Max- 
optics employs a high-bandwidth 
servo system that spins the disk at 
4800 rpm, about the fastest that’s 
currently available in MO drives. 
The problem with the faster spin rate 
is that the electronics within the 
drive have trouble keeping pace. 

“We could spin the disk at 3600 
rpm without much of a problem,” 
says MOST’s Payne. “But the inner- 
sector times would be so narrow that 
if error correction was needed to re- 
cover a sector, the drive would blow 
by the next sector completely. Then 
you have to wait for the disk to come 
back around. So what you must do is 
weigh spindle speed against error 
correction to get the best balance of 
performance.” 





For example, MOST spins the disk 
at 2400 rpm and gets a data rate 
ranging from about 600 kbytes/s to 
about 1.2 Mbytes/s. If the spin rate 
were increased to 3000 or 3600 rpm, 
the drive’s true data-rate capability 
would probably diminish because of 
the electronics. The raw error rate, 
which is about 1 error in 10° bits, im- 
proves to about 1 in 10” using error 
correction. But, for example, when 
correction must be applied to sector 
one, the head has already passed sec- 
tor two. Now, the error-correcting 
electronics must wait one rotation 
for the data to come back under the 
head. If that happens often enough, 
the data rate would be drastically re- 
duced. 


A LACK OF SILICON 


Because of its slow market accep- 
tance, most semiconductor IC com- 
panies have been reluctant to design 
and mass-market devices for MO 
disk drives. Explains Nicos Syrimis, 
director of marketing at Cirrus Log- 
ic, Fremont, Calif., ““The only ques- 
tion is whether there’s a sufficient 
marketplace for us to develop con- 
trollers for the new standards. So 
far, the market growth has been sig- 
nificantly lower than what was antic- 
ipated. We must weigh whether or 
not it makes business sense to do it.” 

Cirrus Logic’s existing controller 
set, the two-chip CL-SM830/3831, was 
designed to handle a 24-Mbit/s non- 
return-to-zero (NRZ) data format. 
The SM830/331 requires buffer 
memory, a data separator, and a lo- 
cal microcontroller with system 
RAM and ROM to form a complete 
optical-disk-controller subsystem. 
This subsystem would then connect 
toa SCSI bus (F7g. 3). 

Zone-bit recording, a technique 
embraced by hard-disk makers over 
the last few years, is starting to find 
its way into MO drives. This means 
that the zones on the disk remain the 
same size regardless of whether 
they’re near the disk’s inner or outer 
edge. This allows more zones to fit on 
the disk. 
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Do you get 24-bit true color at 1024 x 768 resolution 
from your PC graphics designs? 


You can with TI's 





TVP3020. 


The 64-bit, low-cost video interface palette. 
Wigviveo , 


The TVP3020 from Texas Instruments is 
the industry’s first video interface palette 
to offer a 64-bit pixel bus plus a separate 
VGA port, making it an excellent choice 
for PC graphics/Windows™ accelerators. 
And it’s flexible. The TVP3020 is available in 
three speed grades of 135 MHz, 175 MHz 
and 200 MHz so its benefits can be achieved 
on engineering workstations and color 
X-terminals as well. 


TVP3020 Color Depth and Resolution 


Max. number of colors* 
64-bit pixel Typical 
bus palette 32-bit pixel 
(TVP3020) bus palette 


Approximate 
dot-clock 
(72 Hz frame rate) 


Screen 
resolution 


“6 million 
(24-bit true color) 
64K 
(16-bit true color) 


64K 
(16-bit true color) 


1024 x 768 85 MHz 64K 


1280 x 1024 135 MHz 256 


1600 x 1280 200 MHz N/A 
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If you need it 


¢ More colors at 
high resolution 


e Simplified VGA 
interface 


e High-screen 
resolution 


e Faster graphics 
performance 


e Lower cost exter- 
nal TTL PLL 


e More accurate 
color rendition 


¢ Control of overlays 
for multimedia 


TVP3020 
200MDN 


We've got it 
e 64-bit pixel bus 


e Separate VGA port 


e Dot clock up to 
200 MHz 


e Hardware cursor 


e Internal frequency 
doubler 


e Gamma-corrected 
true color 


e Color-key 
switching 








The TVP3020 allows flexibility in 
designing photo-realistic graphics systems 
up to 16 million colors. It enables you to 
support 24-bit true color at 1024 x 768 as 
well as 16-bit true color at both 1280 x 1024 
and 1600 x 1280 with a single designy 


TVP3020 
Part Number 
TVP3020-135MDN 
TVP3020-175MDN 
TVP3020-200MDN 


Price* 
$36.00 
$84.00 
$100.00 


Speed 


135 MHz 
175 MHz 
200 MHz 


The TVP3020 is already supported by 
some of the world’s top PC graphics controller 
manufacturers. If you're ready to move to the 
next generation of video interface palettes, 
just return the reply card. Or fax us at 
886-2-377-1460. We'll help you get to the 
next level of graphics performance for less 


than you might expect. 


ILN.T EGRATION™ 


vy TEXAS 
INSTRUMENTS 


Australia & New Zealand: Sydney, 61-2-878 -9000, fax 61-2-805-1186; Melbourne, 61-3-696-1211, fax 61-3-4446; Elizabeth, 61-8-255-2066, fax 61-8-255-2809. 
Hong Kong: 852-737-0338, fax 852-735-4954. Korea: 82-2-551-2800, fax 82-2-551-2828. Malaysia: 60-3-230-6001, fax 60-3-230-6605. 
People’s Republic of China: 86 -1-500-2255, ext. 3750, fax 86-1-500-2705. Philippines: 63 -2-817-6031, fax 63-2-817-6096. 
Singapore (& India, Indonesia, Thailand ): 65-350 -8100, fax 65 -253-6655. Taiwan: 886 -2-713-9311, fax 886-2-716-9487. 


© 1993 TI 

+ Application based on a direct interface to VRAM with a maximum serial port speed of 50 MHz. 

™ Total Integration and Extending Your Reach With Total Integration are trademarks of Texas Instruments Incorporated. 
Windows is a trademark of Microsoft Corporation. 


00-8420ae 
*Suggested resale price per unit in quantities of 1,000. 








Running out of tricks 
to make the 8051 go faster? 








Since its introduction a short time after the dark ages, 
the 8051 hasn’t really improved. Until now. The 
DS80C320 High-Speed Micro runs up to three times 
faster than other 8051s using the same crystal. 


Fewer Clocks for Greater Co manee 


We redesigned and updated the architec- 
ture using four clocks per instruction 
instead of the usual 12. You needn't be a 
math whiz to figure out that when the 
same instruction takes 1/3 the clocks, soft- 
ware can do more in less time. 


Drop In For Speed 

The DS80C320 is a drop-in replacement 
for 80C31- or 80C32-based designs. So 
you can plug it into your system 
with no redesign and get an instant 
performance improvement, regardless 
of the speed at which your system runs. 
With an adjustable speed interface to 
RAM and peripherals, the DS80C320 is 
easy to adapt to existing hardware. 


4401 South Beltwood Parkway ~» 


Dallas, 
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The DS80C320 ee ae 
other 8051s even when they use 
higher clock speeds. A 
DS80C320 running up to 25 
MHz can do almost twice as 
much work as a standard 8051 
running at over 42 MHz. 








DALLAS 


SEMICONDUCTOR 
Texas 75244 e 


Telephone: 


At its top speed of 25MHz, the DS80C320 performs an 
instruction cycle in 160 ns. And you can look for higher 
speeds from Dallas soon. 


Long-Awaited Improvements 
But speed isn’t the only improvement we’ ve made. For 


example, we’ve added a Dual Data 
Pointer. A second, full-function UART 
that is completely independent from the 
original. Six external interrupts instead 
of the usual two. A power monitor that 
provides early-warning interrupt and 
power-fail reset. Even a programmable 
watchdog timer. 


The DS80C320 offers all these features, 
with no external components, in the stan- 
dard pinout. It's still fully 8051 instruc- 
tion set-compatible and offers the famil- 
lar 256 bytes of RAM and three 16-bit 
timers. 


To see what the 8051 for the 90s can 
do for your design, give us a call. 


214-450-0448 ¢ Fax: 214-450-3715 
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TECHNOLOGY ANALYSIS 


ENGINEERING SOLUTIONS 
FOR A NOMADIC WORLD 


THE PORTABLE BY DESIGN CONFERENCE 
BREAKS NEW GROUND BY CONSIDERING 
THE TOTALSYSTEM SOLUTION. 


DAVE MALINIAK, RICHARD NASs, JACK SHANDLE, AND SHERRIE VAN TYLE 


he special needs of en- 
gineers and engineer- 
ing managers who de- 
sign portable equip- 
ment will come into 
sharp focus at the Por- 
table By Design Con- 
ference. The confer- 
ence, which will be 
held Feb. 14-18 in the Santa Clara 
Convention Center in Calif., offers a 
combination of technical sessions 
and workshops that span the 
breadth of design issues for portable 
products. These include the normal 
design and specification tasks for 
electronic hardware designers, such 
as power supplies, circuits, and 
choosing the right processor for a 
particular application. 

But designing successful portable 
products also requires a high level of 
knowledge and understanding of 
other disciplines not usually within 
the hardware designer’s domain. 

To address these issues, upon 
which the product’s success rises or 
falls, the conference has included 
technical sessions on software oper- 
ating systems and applications de- 
velopment for portable systems; me- 
chanical and industrial engineering 
topics that impact electronic design; 
and a special panel session on bat- 
tery technology that allows plenty of 
time for questions and answers from 
battery experts. 

In addition, there will be work- 
shops that cover critical issues. 
Among them are dc-dc power conver- 
Sion, ergonomics, regulatory issues 
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in the European Community, accel- 
erated product development, and 
how to design for compliance with 
EMI, RFI and ESD interference. 


PICKING A PROCESSOR 


Choosing the right processor for a 
portable product is far more chal- 
lenging than flipping the pages of 
the Intel Corp.’s 80X86 applications 
notes. Personal Digital Assistants 
(PDAs), personal communicators, 
tablet computers, and the ever-in- 
creasing number of portable prod- 
ucts for vertical applications all have 
different requirements. 

The two technical sessions that 
cover processor technology will fea- 
ture papers that discuss a wide 
range of options. Pramod Argade, of 
AT&T Bell Laboratories, Murray 
Hill, N.J., for example, will deliver a 
presentation on ‘Small-form-factor 
systems design considerations for 
personal communicators.” The pa- 
per will reference members of the 
AT&T Hobbit chip family. The exten- 
dibility of the up-and-coming 


PowerPC architecture will be the 
subject of a presentation from Mo- 
torola and IBM titled “High-perfor- 
mance portable systems design 
based on the PowerPC.” 

A paper titled “Defining a PDA 
for vertical applications’’, to be pre- 
sented by Mike Mori, Consulting En- 
gineer, Vadem Inc., San Jose, Calif., 
will use the Sharp PT-9000 as an ex- 
ample. Other offbeat options for spe- 
cific applications are described in pa- 
pers titled “Reduce system clutter 
by combining DSP and control func- 
tions,” by Phil Nash, National Semi- 
conductor Corp., Santa Clara, Calif.; 
“Architectural design issues for a 
portable two-way radio,” by Christo- 
pher Hale and Pierre Droilet, Motor- 
ola Inc., Austin, Texas; and “Manag- 
ing power in battery-powered con- 
sumer goods,” by James Goodhardt, 
Zilog Inc., Campbell, Calif. 

The more conventional solutions 
will not be ignored, however. Papers 
from Motorola; Intel; Toshiba Amer- 
ica; and Hitachi America, Semicon- 
ductor Div., will describe how to- 


, BY DESIGN CONFERENCE 


JANUARY 24, 1994 





DES I16 NEJ 





ee 
PORTABLE BY DESIGN CONFERENCE 











day’s high-profile processors can be 
integrated into portable products. 


POWER-RELATED ISSUES 


Power and power management 
are crucial design problems in porta- 
ble equipment, and the conference 
has set aside three sessions to ad- 
dress them. Among the seven papers 
in the Power Circuits Session is one 
by Jim Williams, staff scientist, Lin- 
ear Technology Corp., Milpitas, 
Calif., who will speak on “Tech- 
niques for 92%-efficient LCD illumi- 
nation.” David Shiels of CSEM S.A., 
Neuchatel, Switzerland, will reveal 
the techniques used in low-voltage 
circuits for watches in a presentation 
titled “Low-power ASIC techniques 
for battery-powered applications.” 
Paul Greenland of Allegro Microsys- 
tems Inc., Worcester, Mass., and I. 
Yokohama of Sanken Electrick Co. 
Ltd., Tokyo, Japan, will discuss “The 
low-drop linear regulator: key to suc- 
cessful battery management.” 

Also in the Power Circuits Session, 
Chester Simpson of National Semi- 
conductor Corp. will expound on 
“Power-supply design methods for 
battery powered systems’’. And 
Bruce Moore of Maxim Integrated 
Circuits, Sunnyvale, Calif., will deliv- 
er a paper titled “System-engineered 
portable power supplies marry im- 
proved performance and cost.” 

The Power Management Session, 
which will be held on Feb. 16, picks 
up where the Power Circuits Session 
leaves off. Chaired by Barry Signor- 
etti, principal applications engineer 
at National Semiconductor Corp., 
the session will delve into the secrets 
of conserving power from a system 
level. The speakers include Simon El- 
lis, manager of software engineer- 
ing for the mobile computing group 
at Intel Corp., Santa Clara, Calif.; 
John Hull, product manager at Hita- 
chi America Ltd., Brisbane, Calif.; 
Brian Martin, a design engineer at 
Philips Semiconductors, Sunnyvale, 
Calif.; Charles Melear, manager of 
advanced microcontroller applica- 
tions at Motorola Inc., Austin, Texas; 
and Jim Walsh, a systems engineer 
at Texas Instruments, Dallas. 

Ellis will discuss. power manage- 
ment from a software perspective. 
The highlights include program con- 
trol, active versus idle power man- 
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agement, and in-box versus add-on 
control. He will conclude with a sam- 
ple design implementation. 

Hull will look at how smart power 
management can extend portable- 
system battery life. As processing 
speeds increase and overall package 
size remains the same or shrinks, it 
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becomes more difficult to manage 
the finite charge available from a 
battery. The presentation will re- 
view the history of power manage- 
ment from both the hardware and 
software perspectives, and discuss 
how the keyboard controller offers a 
series of options when implementing 








"I’m a vice president because I sold 22,000 gizmos 


this year. How'd you become a v.p.?" "I made a great deal on the 200,000 
- gizmos you didn’t sell last year." 








Turn your excess inventory into a 
tax break and help send needy 
kids to college. 


Call for your free guide to learn how 
donating your slow moving inventory can 
mean a generous TAX WRITE OFF for your company. 


Call 708-690-0010 





P. O. Box 3021, Glen Ellyn, IL 60138 FAX (708) 690-0565 
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the power-management scheme. 

Making the transition from 5- to 3- 
V power supplies allows system de- 
signers to reduce power consump- 
tion, lower EMF levels, and use fast- 
er and denser ICs. However, because 
it will take some time for every ele- 
ment of a sophisticated system to be- 
come available in 8.8-V versions, hy- 
brid systems using both 3- and 5-V 
power supplies will become common. 
There are some tricks to ease the 
transition, as Martin will explain. He 
will also discuss the reliability issues 
that coincide with the hybrid sys- 
tems. 

‘“Power-management techniques 
in modular microcontrollers” is the 
title for Melear’s presentation, 
which goes into several methods of 
reducing the power consumption of 
microcontroller circuits using a mod- 
ular construction. For example, the 
operating system or applications 
software can help invoke the power- 
saving modes. Voltage can also be 
reduced, thus limiting the maximum 
clock rate of the MCU. The presenta- 
tion will take an actual design exam- 
ple and show different implementa- 
tions for different sets of conditions. 

Power-saving mode transitioning 
and how it applies to portable system 
design will be the topic of Walsh’s 
presentation. He will detail the is- 
sues and options associated with 
transitioning a portable platform be- 
tween normal, screen-blank, stand- 
by, and suspend modes. The discus- 
sion will conclude by detailing pow- 
er-supply issues. 


BATTERIES 

The Batteries Session is segment- 
ed into two parts. The first will be a 
panel discussion that includes an 
overview, technology presentations, 
and a question-and-answer period in- 
volving representatives from major 
battery manufacturers. The second 
session will comprise several papers 
on battery technology and battery- 
management techniques. 

The panel discussion will be led by 
session chair K. Fred Wehmeyer, di- 
rector of chemical technology at Por- 
table Energy Products, Scotts Val- 
ley, Calif. The overview, presented 
by Wehmeyer, will compare today’s 
leading chemical systems by rating 
them all for a specific portable appli- 
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cation by their key parameters. 

Following the overview, panelists 
from such manufacturers as AER 
Energy Resources Inc., Smyrna, 
Ga.; Duracell Inc. Bethel, Conn.; En- 
ergizer Power Systems, Gainesville, 
Fla.; and Rayovac Corp., Madison, 
Wis., will give short presentations on 
their chemical technologies, provid- 
ing perspective on their applications 
in portable equipment. 

In the session’s second half, pa- 
pers will address battery-manage- 
ment techniques as well as an over- 
view of battery technology from the 
point of view of a manufacturer. Da- 
vid Heacock and David Freeman of 
Benchmarg Microelectronics Inc., 
Carrollton, Texas, will describe how 
battery characteristics vary greatly 
under environmental and usage con- 
ditions. These variations increase 
the complexity of system designs. 
The authors will conclude with de- 
sign recommendations based on sys- 
tem reliability, accuracy, and cost. 

The requirements for intelligent 
battery management will be among 
those discussed in a paper by Jim No- 
lan of Microchip Technology, Chan- 
dler, Ariz. A specific case history will 
demonstrate how systems based on 
digital MCUs, rather than analog im- 
plementations, provide the most ac- 
curate and flexible approach to bat- 
tery management. 

A survey of battery technology 
will be conducted by Motorola’s 
Charles Melear. Melear will examine 
the currently available battery tech- 
nologies and emphasize the advan- 
tages and disadvantages of each. Ex- 
perimental battery technologies also 
will be included. 


SPECIAL TOPICS 


It’s become essential for engi- 
neers who design the electronic sub- 
systems of portable equipment to 
work more closely with their soft- 
ware and mechanical engineering 
colleagues. To address this issue, 
four sessions have been set up to pro- 
vide an overview of what EEs need to 
know about these topics. 

The two Software Sessions will 
consider the design implications of 
both the operating-system selection 
and applications development. The 
operating-systems session is being 
chaired by Christopher Minson, 
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group manager for Messaging Prod- 
ucts, EO Inc., Mountain View, Calif. 
The object of the session is to intro- 
duce the audience to various operat- 
ing-system types for different appli- 
cations, including mobile, pen input, 
and keyboard input. Presentations 
will be made by speakers from 
GeoWorks, Berkeley, California; M1- 
crosoft Corp., Redmond, Wash.; and 
other leaders in the OS field. 

The applications-development ses- 
sion, chaired by Richard C. Rois- 
tacher, President, Belmont Asso- 
ciates, Belmont, Calif., will focus on 
two aspects of applications for porta- 
ble products. Because hardware de- 
signers are not, for the most part, ac- 
quainted with the software capabili- 
ties of portable systems, PiSystems, 
Portland, Ore., will demonstrate 
some of the portable products it has 
developed for vertical applications in 
hospitals and health care. A presen- 
tation of a horizontal application will 
be given by EO. 

Technical papers in the applica- 
tions-development session will ad- 
dress how to write applications for 
specific portable modalities. One 
such paper comes from Bob Smith, 
president of Wireless Connect, San- 
ta Clara, Calif., who will describe the 
special problems and solutions for 
writing applications tht address digi- 
tal-packet-radio as a transmission 
mode. 

Although many electronic-engi- 
neering oriented sessions will ad- 
dress issues on a nuts-and-bolts lev- 
el, the two on mechanical engineer- 
ing home in on higher-level topics. 
Dennis Boyle, a senior engineer at 
IDEO Product Development, Palo 
Alto, Calif., and Scott Hickman, a de- 
sign engineer at Hewlett-Packard 
Co.’s Corvallis, Ore., division, will co- 
chair the sessions. Included among 
the 12 papers are: “Designing and 
manufacturing in a global context” 
by Lauren Lundquist, manager of 
mechanical design, Frog Design 
Inc., Menlo Park, Calif.; ‘“‘Cross- 
functional innovation in product-de- 
velopment teams,” by Andy Harga- 
don, Stanford University; and “How 
am I doing on time-focused product 
development?” by Ron Kmetovicz, 
president, Time To Market Asso- 
ciates, Verdi, Nev. Other topics will 
cover thermal design, EMI/RFI 
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shielding, design for assembly, 
shock and vibration, design for recy- 
cling, tolerance analysis, and materi- 
als and processes. 


SYSTEM-RELATED ISSUES 


Three Portable by Design sessions 
are devoted to components and sub- 
systems, which play an increasing 
key role in portable systems. The 
Displays Session, chaired by Steve 
Sedaker, senior field applications en- 
gineer at Sharp Microelectronics, 
Camas, Wash., will investigate five 
key areas. Converting de power from 
batteries to ac power that runs the 
fluorescent backlights for LCD dis- 
plays is still something of an art, and 
the consequences in terms of short- 
ened display life can be severe. John 
Peterson, chief engineer, Endicott 
Research Group, Endicott, N.Y., will 
discuss the design trade-offs in a pa- 
per titled “The use, validation, and 
control of fluorescent tubes used to 
backlight LCD displays.” In a paper 
related to the same general topic, 
Dave Bell, senior engineer, IDEO 
Product Development, will discuss 
the “Tradeoffs between EL and cold- 
cathode backlighting for LCD dis- 
plays.” In addition, Bob Conner, ap- 
plications engineer, Cirrus Logic 
Inc., Fremont, Calif., will discuss a 
controller chip for 800-by-600-pixel, 
256,000-color thin-film-transistor 
(TFT) displays. Paul Gilick, chief 
technical officer, Motif Inc., Wilson- 
ville, Ore., will explain a relatively 
new and power-efficient technology 
that allows active addressing of pas- 
sive-matrix displays. 

The Input Devices Session, 
chaired by John Murphy, president 
of J. Murphy Co., Santa Clara, Calif., 
will center on the many different 
types of system input. They range 
from pen input to bar-code scanners 
and other portable-type alternatives. 

The presentations will be made by 
Scott Hansen, president of Kalidor 
Inc., Upland, Calif.; Robert Kable, 
vice president of engineering at 
Scriptel Corp., Columbus, Ohio; Luis 
Figarella of United Parcel Service 
(UPS), Danbury, Ct.; as wellas Infor- 
ite Corp., San Mateo, Calif. 

The MaxiCode bar-code-scanning 
technique will highlight Figarella’s 
presentation. UPS recently patented 
the two-dimensional technology that 
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replaces one-dimensional bar-code 
labels currently in use. MaxiCode 
contains considerably more informa- 
tion than found in current implemen- 
tations and can be read more accu- 
rately by the scanner. The codes are 
read on packages passing at a high 
speed, up to 500 ft./min., in any direc- 
tion and at virtually any angle. 

End-user productivity is always a 
concern to designers of portable sys- 
tems. Hansen will elaborate on this 
topic, with a slant toward pen com- 
puting. 

Kable will tackle the issues sur- 
rounding digitizers. He says that the 
color LCDs found in today’s laptops 
create high-frequency noise that 
makes character recognition and 
other pen-based functions difficult. 
His presentation will highlight some 
of the ways to get around those prob- 
lems, as well as some others that 
might crop up. 

Five presentations are scheduled 
for the Expandability and Configur- 
ability (PCMCIA) Session. They will 
be given by Niteen Bhat, applica- 
tions engineer at SunDisk Corp., 
Santa Clara, Calif.; Bob Conn, presi- 
dent and chief engineer of Connsult 
Inc., San Jose, Calif.; Joel Levine, 
vice president of marketing at Sy- 
Quest Technology, Fremont, Calif.; 
Robert Schneider, president of SCM 
Microsystems Inc., Los Gatos, Calif,; 
and Jeff White, an OEM channel 
manager for mobile computing at 
Hewlett-Packard Co., Boise, Idaho. 
The session will be chaired by John 
Reimer, president and CEO of SCM 
Microsystems. 

Bhat’s presentation, “Incorporat- 
ing PCMCIA ATA into an embedded 
design,” will cover the issues sur- 
rounding low power, ruggedness, re- 
movability, and interoperability as 
they pertain to the PCMCIA ATA 
standard. The presentation will fol- 
low the discussion on a typical em- 
bedded design, including all hard- 
ware and software issues. 

Conn will look at one of the more 
unique applications of PCMCIA: a 
global positioning system (GPS) in a 
hot-air balloon. Over a two-week pe- 
riod, the GPS was integrated with a 
topographical map of Luxembourg 
using PCMCIA as the media map. 
The PCMCIA alternative was re- 
quired for size and power. 


JANUARY 24, 1994 








Covering mass storage for mobile 
computing, Levine will discuss the 
mobile applications that require 
mass storage, then go into the use of 
PCMCIA as an enabling technology. 
The different options that are avail- 
able for PCMCIA storage, as well as 
plug-and-play capabilities, are ad- 
dressed. It will conclude with a dis- 
cussion on future trends in this fast- 
paced industry. 

Schneider will take an in-depth 
look at two specific portable designs 
that employ PCMCIA-based flash 
cards. The first is a medical instru- 
ment, built with an 8051 microcon- 
troller, that can record 15 different 
parameters by monitoring a patient. 
The data is stored on the flash card, 
then transmitted for analysis. The 
reasons for choosing flash over oth- 
er architectures will be discussed. 

Schneider’s second topic covers an 
embedded PC mounted in a truck. 
The design employs an Intel 80C186, 
ROM, DOS, and a proprietary flash 
file system. Mass storage is handled 
through flash memory in an indus- 
try-standard PCMCIA card. 

HP’s White will discuss different 
applications for the rugged 1.8-in. 
Kittyhawk personal storage module. 
The device addresses the needs of 
the electronic handheld computer 
market. He will also shine some light 
on the methods of embedding the 
unit within a portable system. 

The Connectivity Session will ex- 
plore several of the key communica- 
tions technologies that can be useful 
in portable systems, including infra- 
red, cellular, spread-spectrum, Per- 
sonal Communications Services 
(PCS), and cellular packet radio tech- 
nologies. Bob White, director of PCS 
services and architecture at Bell- 
core, Red Bank, N.J., will present a 
paper explaining how to design for 
the coming PCS infrastructure. An- 
other example is highlighted in a pa- 
per on the IRDA serial infrared in- 
terface standard, which will be pre- 
sented by Mike Cheponis, chief tech- 
nical officer, California Wireless 
Inc., Santa Clara, Calif. 
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more than just board space. They save you time. SO-8 
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..and listen...and stabilize voltage and current with MBT MODEL TABLE 


12 bits of accuracy and resolution. You can have a 
conversation with Kepco's new MBT power supply. > he r—“‘“‘“<i<“i SS 
Use IEEE 488.2, (CIIL or SCPI), IEEE 1118 (2 wire serial bus) or MBT 15:20MG 
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, 36-10MG 
MBT respond on a large 2x16 character display-or back through your 
bus to its controller. Best of all, watch the MBT's 


0-100 
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A single board computer is included in models with suffix “G’. This enables 
the RS 232 & GPIB (IEEE 488.2) ports and allows an MBIT to act as a 
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use aS ‘Slave’ units and stand-alone service. To include the Output Enable 
and Polarity Reversal relays, add a suffix “R” to the model number. 
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Western Region., 800 West Airport Freeway, Suite 320, LB 6018, Irving, TX 75062 USA « Tel: (214) 579-7746 « Fax: (214) 579-4608 


low noise, linear-stabilized output delicately 
commune with your load, driving it precisely. 


360 Watts, 12-bit resolution and accuracy in 
both voltage and current mode. Reversible 
polarity with optional built in relays. Self test 
calibration routines are built in. 
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IC PUTS ETHERNET AND 
SCSI ON A MOTHERBOARD 


A ONE-CHIP ETHERNET AND SCSI DEVICE FOR PCI- 
BUS COMPUTERS ELIMINATES THE NEED FOR COSTLY, 
SLOT-CONSUMING ADAPTER BOARDS. 








JOHN NOVELLINO 





he speed demon known as the 

PCI bus has arrived with a 

bang. That fact was driven 

home at last November’s Com- 

dex show, where a passel of 
products incorporating the PCI (Peripheral 
Component Interconnect) local bus made 
their debut. To take maximum advantage of 
PCI, however, users will want to employ 
SCSI, the I/O interface recommended by the 
PCI standard, and Ethernet, the dominant 
standard in PC-based networks. 

Fortunately, a one-chip replacement for 
SCSI and Ethernet adapter boards now 
makes those two interfaces practical and af- 
fordable for any user who really needs the 
speed advantage supplied by the PCI bus. 
The PCnet-SCSI IC, which comes in a 182-pin 
plastic quad flat pack a little more than 1 in. 
by 1 in., allows computer manufacturers to 
design SCSI and Ethernet into as little as 4 
in.” on a motherboard. The result is a lower- 
cost solution that not only saves space, but 
also reduces the number of loads required on 
the local bus. 

To optimize performance, Advanced Micro 
Devices designed the PCnet-SCSI for use ex- 
clusively on the PCI bus—a standard local 
bus that targets the traditional I/O bottle- 
neck between a computer’s CPU and its peri- 
pherals. PCI’s 32-bit data path and 33-MHz 
clock speed move data at 182 Mbytes/s, com- 
pared with the ISA bus’ 5-Mbyte/s rate. 

In addition, AMD sees the PCI bus as the 
wave of the future for high-performance per- 
sonal computers. ‘We think PCI will ship 5 
million units this year, its first year of volume 
production,” says John M. Monti, a product 
marketing manager in AMD’s I/O and Net- 
work Products Div. “In fact, the volume for 
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CI should reach 30 million in a few years. 
That’s why we’re investing so much money in 
it. We think it will dominate the high end.” 

Because the PCnet-SCSI is a bus-master 
device, the chip can take command of the PCI 
bus to transfer Ethernet network traffic or 
SCSI peripheral data in quick bursts. Slave 
devices performing the same transfers must 
continually interrupt the traffic on the bus, 
raising bus and CPU usage and hurting over- 
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all system performance. 

According to AMD, inte- 
grating the PCnet-SCSI on 
a motherboard will cost 
about $40, which compares 
to about $100 for an Ether- 
net adapter board and 
about $200 for a SCSI 
adapter. In addition, many 
end users have to hire 
someone to install the 
adapters. 

The PCnet-SCSI is the 
only active device required 
for both interfaces. All 
physical drivers for PCI, 
SCSI, and 10Base-T Ether- 
net are included. Several 
passive components must 
be added to the mother- 
board. The SCSI standard 
requires a fuse, a diode, 
and terminators. Ethernet 
needs a filter for 10Base-T 
and an EEPROM to store 
the node address. Of 
course, connectors also are required. 
The whole package should easily fit 
in 4 in.”, says Monti. 

Perhaps more important than cost 
in many applications is the fact that 
the chip cuts the number of PCI 
loads needed. The PCI bus can accept 
10 loads. Each chip on the mother- 
board acts as one load, and each 
board plugged into a bus slot counts 
as two loads. The conventional imple- 
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2. A TWO-LAYER SOFTWARE architecture, 


in which functions dependent on the operating system are separated 
from those dependent on the hardware system, reduces the time 
needed to develop and test software updates and upgrades. 


mentation of PCI uses a three-chip 
set. A bus arbiter typically must be 
added if the system is to have more 
than one master device, which would 
usually be the case in a PCI-based 
computer. Therefore, the first four 
loads are dedicated to PCI itself. 
Separate Ethernet and SCSI 
adapter boards would occupy four of 
the six remaining loads. Separate 
motherboard-based chips would take 


cores. However, new scatter-gather DMA engines were designed for each function to 


a 1. THE PCnet-SCSI CHIP IS BASED ON existing SCSI and Ethernet adapter 


improve I/O transfer rates. 
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up two loads. But the 
PCnet-SCSI, which incor- 
porates only one PCI bus 
interface, acts as only one 
load. ‘“‘We think that one of 
the big advantages to hav- 
ing a combination chip is 
that it only takes one 
load,” says Monti. 

Users should experience 
no performance compro- 
mises caused by having 
both functions on one chip, 
notes Monti. Everything 
on the die is completely in- 
dependent except for the 
use of only one PCI-bus in- 
terface. But just one mas- 
ter can control the PCI bus 
at one time, so the single 
interface doesn’t create 
any trade-offs. 

In fact, both SCSI and 
Ethernet can operate as in- 
dependently as if they 
were two separate devices 
on the bus. The system can receive 
Ethernet packets into the chip’s 
FIFO buffer while the SCSI is trans- 
ferring data across PCI into memo- 
ry. Or, SCSI can send and receive 
data while Ethernet unloads its 
FIFO buffer across PCI. “These are 
things we’ve tested in our lab and 
verified,” says Monti. 

A prospective customer, thinking 
that the combination chip would cre- 
ate some penalty in recovery time, 
asked AMD how quickly the device 
could switch between Ethernet and 
SCSI. “In fact, our recovery time is a 
single clock, or 30 ns, which is the 
fastest that can be done,’’ says 
Monti. “In other words, we can end 
an Ethernet transfer and start a 
SCSI transfer on PCI as fast as two 
separate devices can. So we don’t 
think there are any performance 
compromises.” 

The PCnet-SCSI’s two main sec- 
tions are based on existing Ethernet 
and SCSI cores previously intro- 
duced by AMD as separate devices. 
Significant modifications and addi- 
tions had to be made, however. The 
Ethernet controller on the chip was 
expanded from 16 bits to 82 bits to 
accommodate the wider PCI bus. 
The result was a change from the 
PCnet-ISA chip to the PCnet-PCI de- 
vice, which is an Ethernet-only con- 


D> Sal ¢ N 


PRES 
Geeas eee 
Rcaeuaeied 
SS eA cee 
Sucnen nan anaee aaaes 
SHesc ree panar aces 


a 


is 


: a 
eae ees sate ee se es 
janes is es e Sears Bearer 5 Sete peeecee 
Gaataueaseeacaey ee Eo s Rend STRESS SEAS ESE Sonaenes: 
3 qe tacit 
Beer cena isupas, 
es 


: : 
soe = eee a Se = 
a Saapee onsen i Sia gee unde anentacie vatuneues eens Beas eases ae Sppaecnaty 
Se eee: i : See es = ‘ i ee Soe es Bg ee eee ae ees eee ee ae Seca oe 
eee SS Sgr eee eae ese ee eae cee ere ean Sameer Se ; = Ee eee 2 es ee 
Seer eceeee eas aoe Soe cena =e : a aS Sees eee : : 2 So ece sos: 2 
Sees = ti : Hace Oso eee es ae ce : 3s i SS es a : Sees 


Seo eee 

ee 

ereneanees ee Spar aes Secon Sees cae 

eee Sere Renee ame oeve menses 

Shaasume aan eeceeeas es eee i ees ee aes 

Eaod es Re istar nay) 2) Es ts i} 
Beoeosassidaae uneeeaueneey og see ecm sine a pers Seen as eeure 

s = 


pean ses — “3 —_ = - . , y : capes Spenas asses 

i £ a oe es wits: spat jars é Bose = Baas Sere padre sipacennea cos 

See Be eee a reece cg eee a ee See eae = : aoe : Sees ee 
: : 


Se 
Z 3 oe eee 
ee Se = So eee cee : a : 


Bey 








3 Drivers 5 Receivers 3.3V or 5V Powered 


Portable computer RS232 designs four 0.1uF external capacitors, can 








soar with the new LTC1327 and 1337 LTC1327 Supply Current supply up to 12mA to power external 
RS232 transceivers. Your high-flying 2 me circuitry in addition to RS232 com- 
products will soar longer too. That's | munication. The LT!C1327 operates 
because the LTC1327 and 1337 are < | ¢ from 3.3V supplies, and can supply 
the lowest power transceivers avail- a 3 up to 5mA of extra current. Both 
able. Consuming only 300uA, they = 300 2 devices can drive 3kQ2/1000pF loads 
use just 5% of the power needed by & 2 | to 120kbaud. 
other transceivers. When in SHUT- 3 S The LTC1327 and LTC1337 are 
DOWN, power consumption drops to | _ SHUTDOWN cae available in 28-pin plastic dual-in- 
less than 1yA. . a a a SS line, 28-lead SOIC packages and 28- 
Low power doesn't mean fragile. ieee lead SSOP (shrink small outline pack- 
The LTC1337 and 1327 can withstand age). Pricing in 1000-piece quantities 
+10kV ESD on the RS232 line pins is $4.53 in DIP or SOIC and $4.83 in 
without damage. Your system can narrow SSOP surface mount. 


glide through fault conditions without 
being weighted down by external pro- 





For details, contact Linear 
Technology Corporation, 1630 
tection devices. TECHNOLOGY McCarthy Blvd., Milpitas, CA 95035/ 


The LTC1337 operates from a eeon VOU Gh os ker 408-432-1900. For literature only, 
single 5V power supply, and using AND EVERYTHING IN BETWEEN. call 1-800-4-LINEAR 
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troller. PCnet-SCSI is software-com- 
patible with PCnet-PCI. 

On the SCSI side, AMD used the 
core from the 53CF94, a standard 
Fast SCSI-2 slave device. No modifi- 
cations were made to that core, buta 
new DMA engine was designed so 
that the SCSI controller could be- 
come a bus master on the PCI. 

The chip is a low-power (5-V) 
CMOS VLSI device. The Ethernet 
portion of the chip holds an IEKEE- 
802.3 media-access control function 
that includes an attachment-inter- 
face unit and a 10Base-T media at- 
tachment unit (Fig. 1). Also on the 
Ethernet side are separate 186-byte 





transmit and 128-byte receive FIFO 
buffers and a DMA buffer-manage- 
ment unit. The chip’s Ethernet func- 
tion is fully compatible with Novell 
NE2100/1500T adapter cards. 

The SCSI-2 core supplies an 8-bit 
interface that supports a single-end- 
ed SCSI with a 10-Mbyte/s transfer 
rate. The DMA engine, a scatter- 
gather design, includes a 96-byte 
FIFO buffer that allows 32-bit mem- 
ory transfers in a burst mode across 
the PCI bus at the bus’ maximum 
speed of 182 Mbytes/s. The PCI in- 
terface unit contains configuration 
space and a PCI master/slave inter- 
face as defined by the PCI Revision 


SCS! DMA FIFO buffer and PCI configuration space and control logic 
©) SCSI DMA controller and PCI interface 


FE] 53CF94 SCSI-2 core 


Ethernet core with transmit and receive FIFO buffers 


EW Ethernet 10Base-T, attachment unit interface (analog 1/0) 


Ethernet bus management unit and control and status registers - 





3. THE SCSI-ETHERNET ADAPTER IC contains a significant amount of 


analog circuitry to accommodate the Ethernet function. Layout was also critical because the 
possibility of three buses operating at once created a potentially large noise problem. 
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2.0 specification. 

The DMA engine designed for the 
PCnet-SCSI is based on a Microsoft 
hardware model that can be optt- 
mized for the Windows NT operating 
system. The scatter-gather transla- 
tion technique used by the engine 
makes possible faster I/O transfers. 
The technique employs a list of page 
frame addresses stored in system 
main memory, otherwise known as a 
memory descriptor list (MDL). The 
MDL allows a single SCSI transfer 
to read from or write to noncontigu- 
ous address memory locations. This 
scheme eliminates the need to copy 
the transfer data and MDL locations, 
which is required for conventional 
DMA operations. 

Although both portions of the 
PCnet-SCSI IC use a scatter-gather 
technique, AMD had to optimize the 
two DMA engines differently be- 
cause of the differences between 
Ethernet and SCSI. One reason is 
that SCSI usually involves transfer- 
ring large blocks of data, while Eth- 
ernet transfers much smaller data 
blocks but has lots more overhead. 


No I/O Processor NEEDED 
Noting that some SCSI controllers 


include a complicated state machine 
or processor, Monti said AMD gave 
the question of on-board intelligence 
some thought before electing not to 
place such circuitry on the PCnet- 
SCSI. “We think the birth of PCI has 
obsoleted the need to put processors 
on I/O controllers,” he says. “On a 
much slower expansion bus, like 
ISA, it was important to have a pro- 
cessor on the chip or on the adapter 
card because you didn’t want control 
of the SCSI function to come from 
the CPU over the ISA bus. That’s 
what makes most SCSI ports really 
slow today, the fact that they depend 
on the system CPU sending com- 
mands over the ISA bus.” 

But PCI’s high speed and low in- 
terrupt latency make the power of 
the system CPU available to I/O con- 
trollers. ‘The central CPU can con- 
trol everything now because PCI is 
so fast and has such low latency,” 
Monti says. “That’s why we elected 
not to puta processor on our chip. We 
think it would have been redundant 
to do so.” 

He notes that the PCnet-SCSI has 
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\ “Trade shows are valuable, 
but I learn more from m 


industry publications.” 


Your customers and prospects 
agree that trade shows are worth 
attending. But they also agree 
that specialized business publica- 
tions are worth a great deal more 
to them. Because that’s where they 
find more of the important infor- 
mation they need to know. A 
recent study, conducted by the 
Forsyth Group, proves it. 

Almost 10,000 business and 
professional decision makers 
participated in the study. They 
were asked what sources they find 
most useful in providing informa- 
tion about the products and 
services they buy for their compa- 
nies. Trade shows, salespeople and 
direct mail were all well regarded. 
But overall, specialized business 
publications clearly took top 
honors. 

Trade magazines are also at 
the top of the list when you 
consider cost per contact. No 
other medium is more efficient. Or 
has more credibility. 

For a free copy of the study, 
please write to American Business 
Press, 675 Third Avenue, Suite 
400, New York, NY 10017 


Where business P 
goes shopping. 





"I’m a vice president because I sold 22,000 gizmos 


this year. How’d you become a v.p.?" "I made a great deal on the 200,000 
ae gizmos you didn’t sell last year." 





Turn your excess inventory into a 
tax break and help send needy 
kids to college. 


Call for your free guide to learn how 
donating your slow moving inventory can 
mean a generous TAX WRITE OFF for your company. 


Call 708-690-0010 





P. O. Box 3021, Glen Ellyn, IL 60138 FAX (708) 690-0565 


Excess inventory today...student opportunity tomorrow 
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two significantly enhanced DMA 
controllers: ‘So it’s not to say that 
the chip’s a dumb device. It does have 
the intelligence that we think it re- 
quired, and that is scatter-gather 
DMA for both Ethernet and SCSI.” 
Benchmark measurements run by 
AMD show that the PCnet-SCSI per- 
forms comparably with devices that 
include an on-board processor, while 
costing less because of the smaller 
silicon area needed. 

According to Monti, a significant 
amount of effort—and about half 
the development costs—of the 
PCnet-SCSI project went into soft- 
ware. Separate suites of drivers had 
to be developed for the Ethernet and 
SCSI functions. “‘We used an overall 
hierarchical architecture for our 
drivers from the beginning so that 
now they’re all very portable and 
compatible,” he says. 

The drivers support all popular 
network operating systems and 
SCSI peripherals. For SCSI, operat- 
ing systems include DOS _ 5.0-6.0, 
Windows 3.1 (FastDisk), Windows 
NT, Novell Netware 3.X and 4.X, 
SCO Unix 8.2.4 (with Open-Desktop 
2.0), and IBM OS/2.X. For Ethernet, 
the list includes Novell NetWare and 
NetWare Lite; Microsoft LAN Man- 
ager, Windows NT, and Windows for 
Workgroups; SCO Unix; DEC Path- 
works; Artisoft LANtastic; IBM 
LANserver; and Banyan Vines. 

Manufacturers designing PCnet- 
SCSI into their systems pay a nomi- 
nal one-time fee to get the software 
and unlimited royalty-free distribu- 
tion rights. AMD will maintain and 
upgrade the drivers. 

The drivers, written in C, are de- 
signed around a two-layer architec- 
ture that separates functions depen- 
dent on the operating system from 
those dependent on the hardware 
(Fig. 2). The hardware-dependent 
layer supplies the low-level pro- 
gramming for the SCSI protocol. The 
operating-system layer acts as a 
manager for the hardware layer, 
providing functions it needs to exe- 
cute requests. The operating-system 
layer also supplies DMA services, re- 
quest completion, interrupt services, 
memory allocation, and I/O port and 
address translation. 

This design is based on the Micro- 
soft Windows NT Miniport driver 
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model, but is applied across all PC op- 
erating systems. Separating the op- 
erating system and hardware depen- 
dencies within each driver allows 
faster development and testing of 
updates and upgrades. 


ELIMINATING NOISE 

The PCnet-SCSI chip has two fea- 
tures aimed at cutting noise and in- 
creasing reliability during SCSI op- 
erations. One is the patented Glitch 
Eater circuitry, which users can pro- 
gram to filter out glitches with 
widths of up to 35 ns (the default 
width is 12 ns). The technique is im- 
plemented on the Request and Ac- 
knowledge lines that perform the 
handshake required for each byte of 
data going across SCSI. These lines 
are most susceptible to electrical 
anomalies like reflections and volt- 
age spikes, which can trigger false 
handshakes, false data transfers, 
the addition of random data, and dou- 
ble clocking. When activated, Glitch 
Eater changes certain setup and hold 
times, but they remain within speci- 
fied limits for SCSI-2. 

Reduced noise and greater relli- 
ability is also provided by program- 
mable active negation. When imple- 
mented by the user, active negation 
drives the Request, Acknowledge, 
and SCSI Data lines to a high state 
(which is off because SCSI uses neg- 
ative logic). By doing so, active nega- 
tion increases the speed of the transi- 
tion, eliminating unwanted signal 
transitions and associated double 
clocking of data. 

Active negation is based on the 
fact that the SCSI bus is a transmis- 
sion line which requires terminators, 
usually in the form of resistor packs 
on each end. As a result, SCSI de- 
vices aren’t required to turn them- 
selves off. They can just stop driving 
the signal and the terminator will 
pull the signal off. But this takes 
time, and the resulting ramp voltage 
can hurt system performance. What 
AMD did was add transistors to the 
output to pull the signal part of the 
way off. Once the signal is past the 
threshold point, the active-negation 
circuitry lets go and the terminating 
resistance pulls the signal the rest of 
the way. 

This ‘jump start’ can improve 
performance for synchronous SCSI 
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operations when users are transfer- 
ring many bytes in succession. This 
is particularly true for fast SCSI, 
which allows synchronous-mode 
transfers at up to 10 Mbytes/s. 

AMD also strengthened the 
PCnet-SCSI’s electrostatic dis- 
charge (ESD) protection. This is im- 
portant for a one-chip solution be- 
cause the device is basically attached 
directly to the connector’s pins exter- 
nal to the computer. Improper han- 
dling of those pins could send a high 
ESD voltage right to the chip. 

Putting the individual pieces of cir- 
cuitry together onto one chip was not 
a trivial task, notes Monti. “This is a 
very difficult thing to do,” he says. 
“This is why we think we’re going to 
have a big advantage for probably 
the first year we’re out.” The two 
main problems involved the need for 
a mixed-signal process and potential 
noise problems caused by the chip’s 
multiple buses. 

The analog capability is needed for 
the 10Base-T transceiver circuitry in 
the chip’s Ethernet section (F729. 3). 
AMD used expertise garnered from 
the design of an earlier Ethernet con- 
troller to ease the integration of the 
analog and digital technologies. 

Bus layout posed a problem be- 
cause the buses—PCI, Ethernet, and 
SCSI (with 48-mA high-current driv- 
ers)—can operate at once. “With the 
possibility of these things going at 
the same time, you must pay particu- 
lar attention to die layout,” says 
Monti. ‘You must make sure that 
you have proper grounds and that 
you locate the buses in separate 
planes in different places on the chip 
to decouple the noise from those 
three buses.’’L] 


PRICE AND AVAILABILITY 

The PCnet-SCSI (part number Am79C974) 
costs $39.95 each in quantities of 1000. 
Samples (in a 132-pin plastic quad flat 
pack) are available now. Volume ship- 
ments will begin in the second quarter. 

Advanced Micro Devices Inc., 901 
Thompson Pl., P.O. Box 3453, Sunnyvale, 
CA 94088-3453; Applications and litera- 
ture hotline: (800) 222-9323 or (408) 749- 
5708. CIRCLE 512 
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Operational Amplifiers 


Make Your Future Faster 


SIX new wideband op amps give you the speed you'll need for 
omorrows faster designs, PLUS key specs to optimize your 
most demanding applications. 





BURR - BROWN® 
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phelps s s Highest Bandwidth, 1.3GHz t pan Gain Bandwidth at G=2 

0 is the world’s highest bandwidth op OPA641 is stable in gains of two or greater 
ate Is 5 speed and dynamic performance make it ar ae a fully symmetrical input stage 
your best choice for critical communications and and high slew rate. Try it for RF and imaging 
test equipment applications. designs. 
OPAG640 Key Specifications OPA641 Key Specifications 


@ Bandwidth wee 1.3GHz at G=+1 e Gain bandwidth.............. 1.6GHz at G=+2 
@ Voltage NOISE... eee 2. 9nV/VHz © HIGH Siew Tales. ee eee 700V/us 
e Low harmonics............. —82dBc at 5Mhz e Low harmonics............. —80dBc at SMHz 
o High CMB ee ce ecadictae 85dB o LOW NOISE oh 3.0nV/\Hz 
e Demo board available e Demo board available 

e Packages: 8-pin DIP, SOIC, Ceramic e Packages: 8-pin DIP, SOIC, Ceramic 


FREE SAMPLES! Speed into the future. ..now! Just fax 1-602-741-3895 for your free samples. And, ask for 
a free copy of our Operational Amplifiers guide. Or, contact your local sales rep for immediate assistance. 
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REF 5.0 dBm MARKER 5 000 000.0 Hz 
10 dB/DIV RANGE 5-0 dBm 3:9 dBm 


| 


CENTER 10 000 000-0 Hz SPAN 12 500 000-0 Hz 
RBW 300 Hz ¥BH 300 Hz ST 434 SEC 














450MHz, 2.3nV/ Hz 1.3GHz Gain Bandwidth at G=5, 94dB 
OPA642 gives you high speed with very low OPA643 is stable in gains of five or greater, 
distortion and noise—the right combination and offers minimum DC and AC errors. It’s 
for your high resolution imaging applications. purely perfect for all preamp applications! Use 
= a it when you need low noise and high slew rate. ES oo Oe 
OPAG42 Key Specifications FZAS ee 
e Low harmonics............ ~95dBc at 5MHz OPAG43 Key Specifications | . 
© Fast 12-bit settling... 13ns e Gain bandwidth ww... 1.3GHz at G=5 
IGE Wg cyists rans Mantoeleca near 95dB e Low harmonics ............. —90dBc at 5MHz 
e Low diff gain/ohase error......0.006%/0.008° © High slew rate wo. 1000V/us 
e Demo board available Se aC 1.8nV/V Hz 
e Packages: 8-pin DIP, SOIC, Ceramic e Fast 12-bit settling........... 21ns to 0.01% 


e Demo board available 
e Packages: 8-pin DIP, SOIC, Ceramic 


Burr-Brown Corp. $m ie a 
P.O. Box 11400 ne 
Tucson, AZ 85734 








BURR - BROWN® 
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2500V/ys, —-85dBc 

OPA644’s current feedback design gives 
you very high open loop transimpedance 
with high slew rate and superior differential 
gain/phase error. It's perfect for video, RF, and 
other high speed signal processing uses. 








AA Key Specifications 


e High bandwidth oo... SOOMHz 
e High open loop transimpedance 


OPAG 


e Low differential gain/phase error 

sa ee a MRC 0.008%/0.009° 
© Low harmonics............ —85dBe at 5MHz 
e Demo board available 
e Packages: 8-pin DIP SOIC, Ceramic 





650MHz, 55mW 

OPA646’s wide bandwidth and low power 
simplify and improve a wide range of portable 
instrumentation, medical imaging, communi- 
cations, and similar signal processing 
applications. 


OPAS46 Key Specifications 
e Low harmonics 


e Low input bias current... QUA 
e Fast 12-bit settling........... 15ns to 0.01% 
e Demo board available 

e Packages: 8-pin DIP, SOIC, Ceramic 





FREE SAMPLES! Speed into the future. ..now! Just fax 1-602-741-3895 for your free samples. And, ask 
for a free copy of our Operational Amplifiers guide. Or, contact your local sales rep for immediate assistance. 


International Subsidiary Offices: 
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Onnt Austria (43) 1 602 63 71, France (33) 1 395 43558, Germany (49) 711 77040, 
Italy (39) 2 580 10504, Japan (81) 33 586 8141, Netherlands (31) 03465 50204, 
a Switzerland (41) 1 7240928, United Kingdom (44) 923 233837. 
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= he U.S. market for data communications and information 
a services in residential and business markets is expected to 
' | | grow from $17.9 billion in 1992 to $40.1 billion by 1997, ac- 
__™ ___ cording to a report from market researcher Frost & Sulli- 
van 1 Market Intelligence: RBOC Strategies in Data Communications 
and RBOC Strategies in Information Services. The regional holding 
company (RHC) share of this market will more than double, increasing 
from $9 billion this year to amount to more than $22 billion by 1997, 
estimates the Mountain View, Calif., company. 

The importance of fiber is evident in the High Performance Com- 
puting Act of 1992, which sets out the goal of some day linking on a 
national data highway every business, home, and school in the U. S. 
Potential home information markets run the gamut of video on de- 
mand, interactive video, previously broadcast TV, home shopping, bill 
paying, and other services. Home management systems promise elec- 
tronic control of appliances and security systems. 

For regional Bell holding companies (RBOCs), deploying fiber in 
the local loop will become a strategic issue. If they invest heavily in 
deploying fiber, they may not see a payback for many years as the 
market for services gradually picks up speed. If they wait for broad- 
band applications to mature, cable TV companies, mobile carriers, and 





interexchange carriers, will capture the lion’s share of the market. 


T&T Microelectronics Light- 

wave business unit has been 

awarded ISO 9001 certification 

encompassing the design, devel- 
opment, and manufacture of lightwave prod- 
ucts, including laser subsystems and compo- 
nents, light-emitting diode subsystems and 
components, and passive lightwave devices. 
Sites covered under the certification include 
the operations of the Lightwave business unit 
at the Reading Works in Reading, Pa. the 
Solid State Technology Center in Breinings- 
ville, Pa, and AT&T Bell Laboratories in Mur- 
ray Hill, N. J. AT&T's lightwave products en- 
compass active components for terrestrial 
and undersea communication systems and in- 
clude lasers, detectors, optical data links, 
modulators, and various local and wide-area 
network components. For further informa- 
tion, contact AT&T Microelectronics, Depart- 
ment AL-500404200, 555 Union Boulevard, Al- 
lentown, PA 18103; (800) 372-2447, Dept. P01; 
fax (215) 778-4106. CIRCLE 460 
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icro Switch, a Honeywell divi- 
sion, has received ISO 9001 cer- 
tification for its switches, sen- 
sors, and controls for use in fac- 
tory-floor and original equipment manufac- 
turing (OEM) applications. Contact Micro 
Switch, 11 W. Sprint St, Freeport, IL 61032; 
(800) 537-6945. CIRCLE 461 


EP Modular Computers, a 3U 

VMEbus developer, has gained 

ISO 9001 certification. The com- 

pany, which has its headquarters 
in Kaufbeuren, near Munich, Germany, bases 
its core technology on the VMEbus specifica- 
tion, a worldwide standard for high-perfor- 
mance, off-the-shelf real-time and embedded 
computers for commerical, industrial, and 
military use. For more information in the 
U. S., contact PEP Modular Computers, Global 
Strategic Marketing Center, 5010 East Shea 
Blvd., Suite 226, Scottsdale, AZ 85252; (602) 
483-7100; fax -7202. CIRCLE 462 
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irose Electric Co. Ltd., a supplier 
of electronic and fiber-optic con- 
nectors, has become the first con- 
nector manufacturer in Japan to 
receive ISO 9001 certification for fiber-optic 
connectors, microwave devices, pc-board con- 
nections as well as various connector types: 
nylon, rectangular, IDC, circular, and coaxial. 
Contact Hirose Electric (USA) Inc, 2688 
Westhills Court, Simi Valley, CA 93065; (805) 
522-7958; fax -3217. CIRCLE 463 


ICC VERO Electronics, a manu- 
facturer of enclosures, back- 
planes, and other electronic prod- 
ucts, has been certified to ISO 
9002 for the manufacturing, assembly, and in- 
stallation of racking systems, subracks, card 
cages, backplanes, and wired systems. The 
Hampshire, UK-based company’s U.S. ad- 
dress is 1000 Sherman Ave., Hamden, CT 
06514; (203) 288-8001; fax 287-0062. 
CIRCLE 464 
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YOU 


CANT REFUSE 





or under $100, Spice users can ob- 
tain more than 1100 IC models 
from 11 hardware vendors. The 
latest version of Intusoft’s librar- 
ies include Spice models for op amps, buffers, 
integrators, analog switches, transistor ar- 
rays, and many other parts. The models can be 
used with any Berkeley Spice-compatible 
program on any computer platform. Users can 
choose libraries from Advanced Linear De- 
vices, Analog Devices, APEX, Burr-Brown, 
Comlinear, Elantec, Harris, Linear Technolo- 
gy, Motorola, National Semiconductor, and 
Texas Instruments. Grouped by vendor, the 
libraries cost $20 each. All 11 libraries can be 
purchased together for $99. For more infor- 
mation, contact Intusoft, P. 0. Box 710, San 
Pedro, CA; 90733-0710; (310) 833-0710. 
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he PC/104 Resource Guide, newly 

updated, is free to engineers de- 

veloping embedded systems. The 

120-page booklet includes an 
overview of the PC/104 standards, a cross- 
reference of PC/104-related products and 
functions, along with product listings from 75 
of the PC/104 Consortium’s member compa- 
nies. The PC/104 standard (the basis for IEEE 
draft standard P996.1) defines a compact, 
self-stacking, modular form-factor for em- 
bedding IBM PC and PC/AT compatible sys- 
tem functions within embedded microcom- 
puter applications. 

Examples of these applications include 
vending machines, test equipment, medical 
instruments, communication devices, vehicu- 
lar systems, data loggers, and industrial con- 
trol subsystems. For more information, con- 
tact the PC/104 Consortium, 990 Almanor 
Ave., Sunnyvale, CA 94086; (408) 245-9348; fax 
(408) 720-1322. CIRCLE 470 





eoCAD, which supplies device-in- 
dependent design tools for field- 
programmable gate arrays 
(FPGA) has a free disk that dem- 
onstrates NeoCAD’s FPGA Foundry. This de- 
sign environment supports multiple FPGA 
vendors and architectures, integrates into ex- 
isting CAE environments, and supplies tim- 
ing and frequency-driven design and per- 
forms post-mapped partitioning across multi- 
ple devices. The demo disk requires an IBM 
compatible PC and a VGA graphics display. 
For more information, contact NeoCAD, 2585 
Central Avenue, Boulder, CO 80301; (800) 682- 
3143, ext. 107; (303) 442-9121, ext. 107; fax 
(303) 442-0198. CIRCLE 471 
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QUICKLOOK 


Perspectives on Time-to-Market 


BY RON KMETOVICZ 
President, Time to Market Associates Inc. 
P. 0. Box 443, 100 Prickly Pear Rd., Verdi, NV 89439; (408) 446-4458; fax (408) 253-6085 





unning a new product development effort at a staffing ra- 
tio of 0.5, or less is not acceptable in a competitive environ- 
ment. As we have seen, doing so results in the loss of most of the product s life- 
time profit. On the other hand, doing definition, planning, and execution work 
at a staffing ratio of 1.0, or greater, gets the product out and makes the money, but how do 
we make certain that commitment levels are not being exceeded? If commitment goes be- 
yond a certain point, than adjustments to the staffing ratio must be properly implemented. 





Work quantity/commitment = duration 


We begin by examining the number of hours/week product developers work on their as- 
signments. In most companies | work with, engineers and managers rarely work 40 hours or 
less per week. It is not unusual for new product developers to work 9- to 10- hour days as 
they attempt to beat the time-to-market clock. For the most part, Silicon Valley engineers 
regularly work a 45-to 50-hour week. Some engineers work a little more and some a little 
less. For discussion purposes, let’s say the average is on the high side of the range at 50 
hours per week. This becomes the reference work level. 

In my aerospace days, I learned where the limits of endurance were set for most 
engineers and their managers. Events in Vietnam or in Russia had a major impact on our 
product development strategy, logistics, and tactics. The stakes were high. To respond, we 
routinely worked 12-hour days and Saturdays. In one stretch, we went on this way for 1.5 
years. On a weekly basis, working 12 hours per day 6 days per week works out to 72 hours/ 
week. We did good things, spirits were high, few mistakes were made, and we retained the 
ability to think in rational terms. Sometimes we worked a 14-hour day and a Sunday but 
knew work commitments at this level were not sustainable. Working a 72-hour week is sus- 
tainable—you can give of yourself at this weekly rate for a long, long, time. The question 
that needs to be answered is: Do you want to do this? 

For most of us, the answer is no and we ll find ways to throttle back to the 40- to 50- 
hour range. After nearly missing the births of my two daughters and taking part in only a 
fraction of their lives in the early years, I decided change was in order and made a move to 
the commercial side. But with me came the experience of working at close to the limit for a 
good number of years. 

Here's a way to use the information I just described. First, determine the average hours 


the new product development team is working. Compare that number to a 40-hour per week 


reference figure. Determine the value of the ‘adjusted commitment based on this infor- 
mation. For example, it is found that a product development team is pushing close to the 
limit of endurance at 65 hours per week, or 15 hours per week above the norm of 50 hours. As 
such, the adjusted commitment is 1.30. 

With the adjusted figure known, the engineers and managers in this environment then 
have to ask a few critical questions—with the most important being—is it worth it? A “no 
answer means that the scope of the job needs to be reduced by 30% or staff must be in- 
creased by 30% to meet time-to-market goals. Or going down 15% on work content and up 
15% staffing gets the product to market at the same time. 

The main message here is to determine the adjusted commitment on all your new product 
development programs. Then use it to make adjustments to meet time-to-market goals and 
simultaneously improve the quality of life outside the work environment. The closer com- 
mitment gets to a value of 1.0, the better it gets on and off the job—it's a business and 
personal win-win. 


More information on this topic is contained in New Product Development: Design and Anal- 
ysis, which can be obtained by calling Time to Market Associates. 
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High Density Power Components... 
The Logical Solution For Digital Systems 


th operating voltages trending lower, contemporary Concerned about reliability? These babies have impeccable 
2ctronic systems can gobble up lots of current. And at genetics. After all, they’re the newest members of the VI-200 
Jay’s higher currents, old-fashioned bulk power distribution family...a family whose field longevity has been proven in an 


hemes only give you more of what you don’t need...losses 

ight, cost and field failures...noise and signal interfacing 

»blems...wasted space. Tired of using the bus? If you'd like to bring a better solution 
on-board, call Vicor. 


installed base of over 1.5 million units. 


igh Efficiency ¢ High Density « Higher Current 





e VI-200 family of DC-DC converters lets you put power 
ere you néed it...right at the load. And now we're delivering 
to 33% more power...40 Amps...at 5.0, 3.3 and 2.0 Volts. 
2‘re also delivering unmatched levels of efficiency, for the 


me price and in the compact package that’s the standard for 
> industry. 





Component Solutions For Your Power System 


>or Corporation * 23 Frontage Rd., Andover, MA. 01810 USA « TEL: (508) 470-2900 « FAX: (508) 475-6715 
icor GmbH ° Tel: +49-89-329-2763 « Fax: +49-89-329-2767 ¢ Vicor Far East « Tel: +886-2-9188240 « Fax: +886-2-9132982 
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n-demand printing entails storing documents electroni- 
cally and printing only what is needed at high speed and 
in any volume. The University of Wisconsin-Madison s 
Department of Engineering Professional Development is 
offering the course “Cost-Effective Publishing: Electronic On-De- 
mand Print” in Madison, March 24-25, 1994. For a complete program, 
dial the department's 24-hour fax line at (608) 265-2105; request infor- 
mation on program 4231. Mailing address is Department of Engineer- 
ing Professional Development, University of Wisconsin-Madison, 432 








SEMINARS 


sers and implementors who are interested in the Integrat- 
ed Services Digital Network (ISDN), which uses tele- 
phone lines to transmit voice, graphics, and computer data 
simultaneously are welcome to attend the 1994 meetings 
of the North American ISDN Users’ Forum. 

The first meeting of the users forum is scheduled to be held from 
February 8-11, 1994 at the Hyatt Regency Tech Center in Denver, 
Colorado. For further information on the meeting, contact Dawn Hoff- 
man, B364 Materials Building, NIST, Gaithersburg, MD 20899-0001; 





North Lake St, Madison, WI 53706. CIRCLE 465 
TALES FROM A SKUNK WORKS 


y past two columns have discussed scorekeeping in the era of global head-to- 
head competition. I contend that market share is a better indicator of a 
company s success than stock price and that punishing failure destroys the 
environment of innovation and skunk works. 

Skunk works help business success, but it is important to place this in context. Wall 
Street doesn’t much care why products succeed, and this is one reason that there is little 
demand for candid business history. Two recent examples may illustrate this. 

A wealthy friend of mine bought some stock. I was watching two of the companies profes- 
sionally, since they represented possible clients. I knew that both firms had serious prob- 
lems on the near horizon. Since I was not under nondisclosure, I warned my friend. He was 
unperturbed. When I saw him, months later, the problems had surfaced and the stocks were 
greatly depressed. 

Concerned and curious, I asked, “How did your in- 
vestments turn out?” “Oh,” he said, ‘I made some mon- 
ey and sold.” I was amazed, “Why did they go up?’ He 
shrugged, Some analysts said they would.” 

In another case, a former boss was CEO of a large but 
declining firm. Several times we discussed retaining 
The Trudel Group as consultants to help turn the compa- 
ny around, but investment in new products and busi- 
nesses would lower earnings and the stock price. For 
years, his company downsized. Finally, it was sold and 
he retired. Through it all his board of directors and 
company stockholders were satisfied. Presumably, had 
he lowered profits and taken some risk by investing for 
growth, they might have replaced him. 

To engineers this seems illogical, but this is how too many U. S. companies now operate. I 
discussed some of these things in the chapter titled “Why we fail’ in my book. 

Like the Japanese, I believe that success ultimately depends on building unique products 
that people want to buy. I advocate skunk works because they can increase product success 
rates if: 1) products are knowledge-based, and 2) markets and technologies are uncertain or 
rapidly changing. 

This too needs context: Most innovative new products fail. Well-documented studies in 
the consumer sector point to failure rates of 90%. High-tech products have records that are 
even worse. 

It doesn t take a rocket scientist to realize that if you start with a success rate of only 10%, 
even dramatic improvements will have a majority of failures. The Japanese accept this— 
their new product ‘failure’ rate is much higher than ours. The trick is to use failure as an 
investment in knowledge and make the second or third product a winner. Three is a good 
number. Consider the 386 or Windows 3.0, and their relatively puny predecessors. 

A successful skunk works requires an environment that cherishes new products and can 
tolerate failure. My next column will talk about how to get started. 





John D. Trudel lectures and provides business development consulting. Trudel is founder 
and director of The Trudel Group, 52001 Columbia River Hwy. Scappoose, OR 97056; (503) 
640-5599; fax (503) 543-6361; e-mail address: JohnTrudel @ aol.com. He is the author of High 
Tech with Low Risk. To order, phone (503) 280-8547. 
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(301) 975-2937; fax (301) 926-9675. 
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ackRat 5.0, a Windows informa- 
tion manager, enables users to or- 
ganize their Windows desktop. 
The software has a SmartStart 
feature, which automatically designs a start 
set of folder workspaces configured accord- 
ing to the user 's profession. Users may design 
as many folders as needed and label them by 
name and color for easy retrieval. 

By assigning the softwares Action But- 
tons to complex tasks such as setting up let- 
ters and faxes, users can streamline these 
jobs to a click of the mouse. Data entry can be 
personalized with custom form fields, which 
may be designed to reflect the information 
required. By placing Application Icons on 
folders, users can create groups of applica- 
tions to complete tasks; version 5.0 is fully 
integrated with Microsoft Word for Win- 
dows, WordPerfect for Windows, Lotus Ami 
Pro, Microsoft Excel, Eclipse Fax, Delrina 
WinFax Pro, DaVinci, Microsoft Mail, cc:Mail, 
CompuServe, Sharp Wizard, and others. The 
software has a list price of $395. A three-user 
network version goes for $695. Contact Polar- 
is Software Inc., 17150 Via Del Campo, Suite 
307, San Diego, CA 92127; (619) 674-6500; - 
7316. CIRCLE 467 


low-cost version of the EPLD De- 

velopment System (XEPLD) for 

designing with Xilinx erasable 

programmable logic devices 
(EPLDs) is now available for personal com- 
puters. XEPLD version 4.1 is a full-featured 
toolset that includes an automatic design fit- 
ter, optimizer, and design-report generator, 
all of which support the company's entire 
family of EPLD devices. The software works 
seamlessly with industry-standard PAL logic 
compilers, and languages such as ABEL, 
CUPL, and Palasm. Optional schematic simu- 
lation libraries are available for use with 
Mentor Graphics, OrCAD, and Viewlogic sys- 
tems. XEPLD version 4.1 costs $89.95. Contact 
Xilinx Inc. 2100 Logic Dr., San Jose, CA 95124; 
(408) 559-7778. CIRCLE 468 
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One-stop shielding. 


For half a century, Instrument 
Specialties has led the way in 
E:MI/RFI shielding. ‘Today we are the 
supplier of choice for beryllium 
copper (BeCu) gasketing. BeCu 
offers formidable tensile strength, 
exceptional stability, supenor 
thermal/electrical conductivity and 
ease of fabrication. 


One-stop shopping for al/ your 
EMI shielding. 

But more than 250 BeCu configu- 
rations were just the beginning. 
Instrument Specialties now offers 
wire mesh, conductive elastomers, 
vent panels and air filters. A com- 
plete line of EMI/RFI shielding 
solutions is on our shelf and ready 
to ship. Plus specialized platings 
and custom capabilities. 


SEE US AT WESCON BOOTH # 6413, 6415 


Japan: Kitagawa Industries Co., Ltd., 052-261-5521; Taiwan: Intermark Taiwan Co., Ltd., 052-261-2740; Korea: Korea Microwave Sales Co., 82-331-33-9985: Singapore, 
d, Philippines: Glocom Mktg Pte Ltd., 65-353-1791; Australia, New Zealand, Pacifi 


Hong Kong: Bel Components Ltd., 852-327-6880 


We want to be up front about 
our design help. 

Instrument Specialties engineers 
will work with yours right from the 
drawing board stage. Our Finite 
Element Analysis simulates real-life 
working conditions. With CAD/CAM, 
photoetching, wire EDM and other 
state-of-the-art technologies, we help 


you achieve a total shielding solution. 


And a lot fewer headaches. 








Million dollar expansion of 
testing capability. 

A major capital investment has 
dramatically upgraded our ability to 
perform certified testing for all 
worldwide EMC specifications and 
standards in compliance with 
ISO-9000 requirements. At our facility 
or yours. For full facts... 
for our new color 
brochure...for one-stop 
shielding, please wnite, 
call or fax today. 





Instrument Specialties 


Headquarters: Delaware Water Gap, PA 18327-0136 
TEL: 717-424-8510 FAX: 717-424-6213 


Western Division: 505 Porter Way, Placentia, CA 92670 
TEL: 714-579-7100 FAX: 714-579-7105 


Where Shielding European Division: Champ Tignée 34, 4671 Barchon, Belgium 


is a Science 
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TEL: + 32-41-877170 FAX: + 32-41-877175 


, Indonesia, 


Malaysia 
c¢ Islands: RFI Industries Pty Ltd., 61-3-762-6733; India: RFI Electronic Ind. Ltd., 91-842-848358; 








VIEWLOGIC 
PRO SERIES 


The world’s most powerful 
-based design tools 
starting from 


$1,995 








PROsim™ 
28-state, high-performance timing 


simulation. $4,995 


PROcapture™ 
EDN Reader's Choice Survey rated Viewlogic 
tools as the best schematic entry solution. $1,995 





PROvhdl™/PROsynthesis™ 
VHDL, simulation and synthesis for FPGA 
and CPLD design. From $1,995 


VIEWlogic 





PROdeveloper”/PROchip™ 


PROanalog™ | 
Windows-based analog design and SPICE For complete PLD, FPGA and systems design 
simulation. From $2,995 including design entry, verification and place 


and route. From $9,995 


CALL NOW FOR A 


© 1993 Viewlogic Systems, Inc. All trademarks and registered trademarks are the property of their respective owners. 
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IDEAS FOR DESIGN 


With the circuit in the “reset’’ condi- 

FIRST-OUT DETECTOR tion, all SCRs have the full 28 V de 

applied across them. An assembled 

CRAIG MERZ circuit board or parts kit for a 10-in- 

PET Manufacturing, P.O. Box 15, Califon, NJ 07830; (908) 832-6605. put unit is available for evaluation.L] 


a 
SYA | SCR-OPTOCOUPLER mantel. Any tues ea 


hen a piece of equipment 
experiences a_ shut- +V Inputs yee 


down, a “first-fault” or PS3001 -28V 
unregulated 





“first-out” detector can 
be used to determine which part of 
the circuit initiated the problem. The 
detector circuit also can be used in a 
game to display the first respondent 
and lock out all others. The circuit 
uses an SCR-type optocoupler to per- 
form both the display and lockout 
functions (see the figure). 

The circuit operates as follows: 
Assume a monitored contact across 
the channel 2 input opens. This turns 
on channel 2’s optocoupler SCR, 
lighting the red channel-2 LED, ener- 
gizing the FR relay coil, and turning 
off the green “reset”? LED. Due to 
the properties of a SCR, the circuit 
will remain in this condition until 
power is momentarily removed by 
pressing the “reset” pushbutton. 
The channel 1 and 8 optocoupler 
SCRs now have so little voltage ap- 
plied across them that any input will 
not be able to turn them on, effec- 
tively “locking out” channels 1 and 8. 
Pressing “lamp test” turns on all op- 
tocoupler SCRs simultaneously. The 
“FR” user contacts may be em- 
ployed to sound an alarm or initiate 
any other appropriate action. Be- 
cause all inputs are isolated, differ- 


ent circuits may be monitored. Input channels may be Lamp test 
The circuit inputs shown will work added as required 

on 90 to 250 V ac or de (+ voltage 

applied to the resistor). Other input 24V 


voltages may be accommodated by 
properly scaling the optocoupler 
LED resistor. The resistor must be 
high enough so as not to cause signif- 
icant loading of the circuit being 


IFD WINNER 


IFD Winner for 
September 16, 1993 


David Laude, 7040 Franciville Rd., 
Colorado Springs, CO 80908. His 
idea: “Switching Boost Regula- 
tor Uses 555.” 






User contacts 






A “FIRST OUT” DETECTOR, useful in determining the circuit that initiates 


equipment shutdown, can be created with this design that makes use of an SCR-type 
optocoupler. It can perform both the display and lockout functions of these detectors. 
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IDEAS FOR DESIGN 


™ cecr VARY REP RATE, DUTY 
5 Z 2, CYCLE SEPARATELY 


GEORGE ALTEMOSE 
Pall Instrumentation Technology, 225 Marcus Blvd., Hauppauge, 
NY 11788; (516) 273-0911. 


his variable frequency oscil- 
lator provides a squarewave 
output, and allows repetition 
rate and duty cycle to be ad- 
justed independently (see the fig- 
ure). Duty cycle remains constant as 
repetition rate is adjusted; converse- 


+15 V de 


Repetition 
rate 


R3 
1k 


Ui =LT1078 
U2 = LM139 
U3 = 4013 


ly, repetition rate remains constant 
when duty cycle is varied. 

The basic oscillator function is 
supplied by comparator U2A, which 
toggles flip-flop U3B. The comple- 
mentary flip-flop outputs alternate- 
ly enable comparators U2B and U2C, 





which control the constant-current 
discharge of C3. Repetition-rate ad- 
justment pot R, sets the reference 
voltage for op amp U1. The capacitor 
discharge current is therefore equal 
to this reference voltage divided by 
the selected resistance from Q1’s 
emitter to ground. It’s important for 
U1 to employ a pnp input stage, al- 
lowing the input voltage range to ex- 
tend to ground. “Extra” flip-flop 
U3A acts as a buffer to provide a 
high-speed charge path for C3. Pow- 
er FET Q2 is a high-voltage (200 V), 
high-current (18 A) device for driving 
solenoids or similar large loads.L 


+Vsunply 
C) 


CA 
IRF640 





REPETITION RATE ana duty cycle can be adjusted independently with this variable frequency oscillator. As duty cycle is varied, 








LOW RESISTANCE 


YONGPING XIA 
EBT Inc., 2522 W. 237th St., Torrance, CA 90505. 


ecasionally, an application 
will require a high-power 
low resistance as a dummy 
load. One way to create such 
a circuit is by using a MOSFET to 
mimic an adjustable low resistor 
that’s controlled by a normal potenti- 
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ometer (Fig. 1). Moreover, this cir- 
cuit doesn’t need to share the ground 
with the measured circuit as a load 
due to the way it’s powered. 

A bridge is formed by R,, R,, R,, 
and the internal resistance (R,_) of a 
logic-level MOSFET (Q1). If the 
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repetition rate remains constant, and if repetition rate is adjusted, duty cycle remains constant. The inset waveforms show circuit operation. 


™ cp cy LIRCUIT MIMICS 
O20 


TABLE 1: MIMIC 
RESISTANCE LINEARITY 


Voltage (V) Rin (2) 


Rg = 0.1; Rs = 10k; Re = 100 





DES IGQUN 


DC-2000 MHz 


In plastic and ceramic packages, for low-cost solu- 
tions to dozens of application requirements, select Mini- 
Circuits’ flatoack or surface-mount wideband monolithic 
amplifiers. For example, cascade three MAR-2 monolithic 
amplifiers and end up with a 25dB gain, 0.3 to 2000MHz 
amplifier for less than $4.50. Design values and circuit 
board layout available on request. 

I's just as easy to create an amplifier that meets 
other specific needs, whether it be low noise, high gain, 
or medium power. Select from Mini-Circuits’ wide 
assortment of models (see Chart), sketch a simple inter- 
connect layout, and the design is done. Each model 
is characterized with S parameter data included in our 
740-page RF/IF Designers’ Handbook. 

All Mini-Circuits’ amplifiers feature tight unit-to-unit 
repeatability, high reliability, a one- year guarantee, tape 
and reel packaging, off- 
the-shelf availability, with 
prices starting at 99 cents. 

Mini-Circuits’ monolithic 
amplifiers...for innovative 
do-it-yourself problem 
solvers. 





MAR- MAY. oe 
hat say. MAV. MAR VAM. RAM 


Models above shown actual size 







AMPLIFIERS 


P.O. Box 350166, apa R yal New York 11235-0003 
Distribution Centers /NORTH AMERICA 800-654-7949 e 417-335-5935 Fax 417-335-5945 











¢ Unit price $ (25 qty) 
from 


PLAST ++VAM-3 +VAM-6  ++VAM-7 
SUREARE: MOUNT 1.45 1.29 1.75 
add suffix SM MAR-1 MAR-2. MAR-3 MAR-4. MAR-6 MAR-7 MAR-8 
to model no. 1.04 1.40 1.50 1.60 1.34 1.80 1.75 
(ex. MAR-ISM) MAV-1 +MAV-2 +MAV-3. MAV-4 MAV-11 
1.15 1.45 1.55 1.65 9.15 
CERAMIC RAM-1 RAM-2. RAM-3  RAM-4  RAM-6 RAM-7_ RAM-8 
SURFACE-MOUNT 4.95 4.95 4.95 4.95 4.95 4.95 4.95 
PLASTIC MAV-1 +MAV-2 +MAV-3 +MAV-4 MAV-11 
FLAT-PACK 1.10 1.40 1.50 1.60 2.10 
MAR-1 MAR-2. MAR-3. MAR-4. MAR-6  MAR-7. MAR-8 
0.99 1.35 1.45 1.55 1.29. 1.75 1.70 
Freg.MHz,DC to 1000 2000 2000 1000 2000 2000 1000 1000 
Gain, dB at 100MHz 18.5 12.5 12.5 8.3 20 13.5 32.5 12.7 
Output Pwr.+dBm 1.5 45 10.0 12.5 2.0 5.5 12.5 17.5 
NF, dB 55 6.5 6.0 6.5 3.0 5.0 3.3 3.6 


++ Gain 1/2 dB less than shown 


designer's amplifier kits chip coupling capacitors at .12¢ each 
DAK-2: 5 of each MAR-model (35 pcs), only $59.95 (50 min.) 
DAK-2SM: 5 of each MAR-SM model (35 pcs) only $61.95 Size (mils) 
DAK-3: 3 of each MAR, MAR-SM, MAV-11, MAV-11SM 80 x 50 


80 x 50 
(48 pcs) $74.95 120 x 60 


Notes: + Frequency range DC-1500MHz 


Value 

10, 22, 47, 68, 100, 220, 470. 680 pf 
1000, 2200, 4700, 6800, 10,000 pf 
022, .047, .068, .1 uf 


designer's chip capacitor kit 
KCAP-1: 50 of 17 values, 10pf to 0.1 uf (850 pc), $99.95 


Typical Circuit Arrangement 
Rbias 

Voc 
RFC (optional) 


Chlock 
t—° OUT 





WE ACCEPT AMERICAN EXPRESS AND VISA 


(718) 934-4500 Fax (718) 332-4661 
EUROPE 44-252-835094 Fax 44-252-837010 





For detailed specs on all Mini-Circuits products refer to e THOMAS REGISTER Vol. 23 e MICROWAVES PRODUCT DIRECTORY e EEM e MINI-CIRCUITS’ 740-pg HANDBOOK. 
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IDEAS FOR DESIGN 


ratio of R,/R,, which Is TABLE 2: RS/MIMIC 


1000 in thi : Conia. 
vuently, the bridge will | MUCSISLCO CEM) Sig 


be self-balanced. It’s im- } Rs(k) | Current (A) | Rin (2) | Rg (K)/Rin 
portant to trim IC1’s in- 
put offset voltage to 
eliminate additional er- 
ror. R, can be adjusted to 
set IC1’s output to half of 
the power supply (in this 
case, it’s 1.5 V). 

ICl is powered by a 
lithium battery. Because 
the circuit only consumes 
about 1-wA, a 100-mAh 
battery can last at least 





TO MIMIC iow resistance, this circuit employs a ten years. Therefore, a 
MOSFET that mimics an adjustable low resistor controlled switch that turns off the Rg = 0.1; Rg = 100; V = 5.00 
by a normal potentiometer. battery is unnecessary. 





With a proper heat sink 
bridge is balanced, R,./R, = R,/R,. | on Q1, the circuit can handle up to 75- 
The circuit’s total resistance is R = | W power consumption. 
R, + R= Ri + R./R,). f R, > > Table 1 shows the linearity of the 
R,, R= R, X R,/R,. An op amp (IC1) | mimic resistance under different 
amplifies the error of the bridge to | voltage. Table 2 gives the relation- 
adjust the voltage on Q1’s gate. The | ship between variable resistance R, 
amplifier’s gain is determined by the | and mimic resistance.L 







Send in Your Ideas for Design 


Address your Ideas-for-Design 
submissions to Richard Nass, 
Ideas-for-Design Editor, Elec- 
tronic Design, 611 Route 46 West, 
Hasbrouck Heights, NJ 07604. 


EDITORIAL CALL 
WANTED: SOFTWARE 
IDEAS FOR DESIGN 


Electronic Design will publish 
five special supplements during 
1994 focused on engineering soft- 
ware. For those supplements, we 
are looking for the software 
equivalents to Ideas for Design: 
brief, tightly focused articles that 
describe short software routines, 
problem-solving tips on writing 
embedded code, ete. 

We will pay $100 for each Eng- 
neering Software IFD we publish. 
Articles should be a maximum of 
approximately one typewritten 
page of text with one or two code 
listings or block diagrams. They 


should represent the author’s ; ; 
drishiale Soe and should “not It’s the peace of mind you get knowing you have saved 


have been previously published. for the future. It’s a U.S. Savings Bond. With just a little from 
Send your Engineering Software each paycheck, you can invest in Bonds through the Payroll 

Ideas for Design to: Savings Plan where you work. And they will keep earning 
Stephen E. Scrupski interest for up to 30 years. Make an investment in your future 
Editor-in-Chief with U.S. Savings Bonds today. Ask your employer for details. 


Electronic Design e 
611 Route 46 West U ¢ Cavin Bon 
Hasbrouck Heights, N.J. 07604 eve 


Telephone: 201-393-6070 
Fax: 201-393-0204 


A public service of this publication. 
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The New PFC Multiple Output Series. 
Through patented manufacturing and design techniques, 
Lambda has found a way to offer unprecedented performance 
at unheard-of prices. Now it won't cost you a dime to design in 
the reliability and flexibility of a fully featured Power Factor 
Corrected power supply with wide range voltage adjustment 





and high current capability. For 300, 500, 750 and 1000W 
applications requiring 2, 3, 4 or5 outputs, the PFC Muttiple 
Output Series is the solution, hands down. To order, with one 
day delivery from stock, call F800-LAMBDA-4 ext, 222. SEC Ge Hate NER 
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515 Broad Hollow Road, Melville, NY 11747-3700 












FINALLY. 
PROGRAMMABLE LOGIC 
Why search for JM OCROMmn Oo-S \\MEORORN ER RE MOME and Warp” 
a new vendor / O re L | E = software — the 


every time you open, industry- 





need a new part? Announcing UltraLogic: © standard VHDL development tool that supports 
The industry’s most comprehensive the entire UltraLogic family. This is strong stuff. 


approach to programmable logic. Call the Cypress UltraLogic hotline today and 


get the whole story. Europe (32) 2-652-0270, 
Complex PLDs and FPGAs that ext 119;* Dept. C3E. Asia: FAX your request to: 


top every existing benchmark. 1-415-940-4343." Dept. C3E. 


Or contact us via Europe and Asia fax and telephone numbers listed below. 


*The international operator can give you your country’s specific access code. Europe: Fax (32) 2-652-1504. Telephone Hong Kong: (852) 710-8121. India: (812) 
566-630 x-3808. Japan: (81) 423-69-82-11. Korea: (82) 2-576-2111. Singapore: (65) 294-8389. Taiwan: (886) 2-820-53-53. UltraLogic and Warp are trademarks of 
Cypress. © 1993 Cypress Semiconductor,3901 North First Street, 

San Jose, CA 95134 Phone: 1-408-943-2600, Telex: 821032 

wien Deron Taos CYPRESS SNJ UD, TWX: 910-997-0753 


High-Performance Programmable Logic 
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Bos’s MAILBOX 


Dear Mr. Pease 

I am one of the young promoters of 
Fuzzy Logic, or “F.L. Guys” you spoke 
about in your “What’s All This Fuzzy 
Logic Stuff, Anyhow? (Part II and 
IIT).” But you may find it somewhat 
surprising that I agree with much of 
what you said. There are far too many 
people out there making exaggerated 
claims about how F.L. can be applied 
and what benefits should be expected. 
It is truly unfortunate that the hyping 
of F.L. as a panacea has obscured the 
fact that, properly applied, F.L. can 
provide real benefits. 

Many of the people who have given 
I.\L. a bad name are the academic 
types who, as you stated, speak as if 
they are “preaching to the con- 
verted.” I amas tired of hearing about 
how F.L. will give you “more robust 
control” as you are about hearing 
about probability. Working for a fac- 
tory automation company, I do not 
have the luxury of strictly dealing 
with theory (like the academics); I 
have to provide tangible benefits. 

Omron has been a leader in the de- 
velopment of F.L. in various forms— 
microcontrollers, software and devel- 
opment tools, controllers, and turnkey 
systems. In the U.S., our focus has 
been on automation products. We are 
not actively marketing chips and soft- 
ware at this time. 

It’s important to note that in the 
introductory stages of anything new, 
it’s easy to get carried away with the 
potential impact. (America’s space 
program serves as an example. 
Weren’t we supposed to have colo- 
nized Mars by now?) The promise of 
F\L. was no different. Today, though, 
as suppliers and supporters become 
more familiar with F.L., we’ve also 
become more aware of its practical 
applications and implications. Much of 
the boasting has ceased, though not 
totally disappeared. 

At Omron, we’ve never made a 
blanket statement that F.L. is supe- 
rior to conventional systems. The fact 
that our single-loop controllers (the 
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ready-to-use 1/4 and 1/8 DIN types, 
not microcontrollers) use a hybrid of 
PID and FL. processing speaks to this 
point. PID control alone is a perfectly 
acceptable control method in about 
80% of the process applications we 
see. However, the other 20% are criti- 
cal applications that are susceptible to 
process upsets, where the PID pa- 
rameters cannot be tuned to provide 
the desired combination of respon- 
siveness and stability. With our con- 
trollers, the PID constants can be 
tuned for stability, while the FL. part 
of the algorithm deals with respond- 
ing to the disturbance. 

Our customers using this particular 
controller report significant improve- 
ment of process control using the F\L.- 
based product over the PID product 
(also Omron’s). These customers are in 
the food, pulp and paper, pharmaceuti- 
cal, medical products, semiconductor, 
and other industries. When one of these 
customers allows us to write about the 
application, we'll be sure to send you the 
details. Until then, we accept customer 
orders for more F.L.-based controllers 
as proof that they work better for them 
in their applications. 

Omron’s tests of performance in 
controlled environments yielded a 
50% improvement in controller re- 
sponse time over PID-only control- 
lers. We fully understand, though, 
that this improvement in response 
time is important for only some of our 
customers. But, for those customers, 
the only really important thing is that 
the F.L. product solved their problem. 

Like you, Omron also disagrees 
with the idea that F.L. users don’t 
need models to develop a system. Our 
seminars on F\L. emphasize the need 
for a thorough understanding of the 
system to be controlled, and a clear 
understanding of the overall objec- 
tives of the project before F.L. can be 
successfully applied. Our stance is if a 
conventional controller can provide 
the necessary performance, USE IT! 
If not, a F.L.-based product may solve 
the problem. 
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As with virtually everything else in 
life, it comes down to a cost-benefit 
compromise. You mentioned in your 
column that a PID algorithm could be 
written to accomplish the same per- 
formance as the F.L. solution; all that’s 
needed is a faster computer. The ques- 
tion then is how fast? And is this faster 
computer available at a cost and engi- 
neering development level that’s ac- 
ceptable to the customer? 

Thanks for helping to bring the 
benefits of Fuzzy Logic into focus. It 
is not a panacea as some zealots might 
claim, nor is it a boondoggle of unful- 
filled promises. Fuzzy Logic is simply 
another tool in the engineer’s tool- 
box—an alternate control processing 
technique for use alone or in combina- 
tion with other techniques for applica- 
tions that have resisted other meth- 
ods, or that require F.L.’s innate abil- 
ity to capture the intuition and judg- 
ment of a skilled expert. 

ROBERT NEAGLE 

Product Marketing Specialist 
Omron Electronics Inc. 
Schaumberg, Ill. 

Thank you for the Sanity Check. 
When you and I are able to provide 
more details of where F’L. can provide 
real benefits, we'll speak up. However, 
some experts tell me that FLL. needs 
less computing power to do a job (vs. 
conventional controllers). And other 
experts say that in many cases, F.L. 
needs more computing power. Noth- 
ing simple in the whole world!—RAP 


Dear Mr. Pease: 

While reading your recent “What’s 
All This Fuzzy Logic Stuff, Anyhow? 
(Part II)” column, I was reminded of a 
past experience that may pertain 
somewhat to the state of the Fuzzy 
Logic community. Some years ago, at 
a different firm, we hired a software 
engineer, Bob. In a strange sort of 
way, Bob was very bright. He was to 
a great extent self-educated. While 
that is not a bad thing, Bob’s knowl- 
edge ended up having unexpected 
gaps, which, unfortunately, he had lit- 
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tle interest in filling. Being clever, he 
had developed many interesting tech- 
niques to deal with design problems 
over the years. He was very proud of 
these, and considered them to be origi- 
nal and unique. But, unknown to Bob, 
many of them were simply traditional 
designs that Bob had rediscovered. 

I remember one case in which he 
proudly described how he would make 
his software “anticipate” the arrival of 
a certain external event that occurred 
at fairly uniform, although not exactly 
known, time intervals. He began a long 
discussion explaining how this miracle 
worked, using a combination of the sys- 
tem’s local timebase and some of his 
software. Part way through, I inter- 
rupted him, and tried to tell him that 
the thing he was describing had a 
name. It was called a phase-locked 
loop. Bob countered that I couldn't 
have understood him correctly. He had 
invented this thing two years ago, and 
he had not named it a PLL. 

I explained that I understood cor- 
rectly, and although his terms were 
unconventional, he was indeed de- 
scribing a PLL. PLLs were not in- 
vented two years ago, but have been 
used for about half a century. I ex- 
plained that although the original 
ones were analog circuits, purely digi- 
tal ones also existed. Using a fixed 
clock and a variable modulus counter 
(rather than an analog VCO), they 
were very common in systems that 
recovered synchronous serial data, 
and could be found in various popular 
datacom peripheral chips. 

I explained that Bob’s code was sim- 
ply a software implementation of one 
of these digital PLLs. These software 
implementations were not unusual, 
being found in some automobile-en- 
gine timing-control software, among 
other places. Of course, Bob had never 
seen anyone else’s digital PLL, al- 
though he had used products full of 
them. I suspect he may even have 
seen an analog one, but never made 
the connection between that circuit 
and his “invention.” 

Bob was very resistant to my claim 
that textbooks contained well-docu- 
mented analysis techniques for his in- 
vention, since he, the inventor, had to 
tune his creation by trial and error. 
But I don’t think he ever had the 
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slightest interest in looking through 
such texts. He didn’t accept that we 
already understood his invention in 
detail, or that we already had enough 
experience with PLLs to know that it 
was not the best answer to the current 
problem. 

Bob deserves a lot of credit for hav- 
ing independently reinvented some- 
thing as wonderful as a PLL. But, 
because of his limited background, he 
failed to understand that what he had 
created was not all that impressive, 
and was very unreceptive to having 
this pointed out to him. 

I suspect that some F.L. proponents 
may have similarly weak back- 
grounds, and may not have seen ex- 
amples of well-designed traditional 
control systems. Bob’s PLL imple- 
mentation was not immediately rec- 
ognizable as a PLL, even though in 
the end it proved to be a classical de- 
vice. I further suspect that some of the 
things we see in Fuzzy systems are, in 
fact, techniques that have been in use 
for some time to enhance traditional 
controllers, but mapped into a differ- 
ent domain where they are no longer 
recognizable. 

I don’t mean to imply that F.L. has 
not embodied classical control equa- 
tions. I am referring to the clamps, 
limiters, nonlinear signal condition- 
ers, “anti-windup” circuits, hystere- 
sis, feedforward, etc., which are often 
part of real (if not textbook) control- 
lers. Some of these features long pre- 
date software, being found in analog 
and even some ancient pneumatic/me- 
chanical controllers. 

An advantage of F.L. may be that it 
can produce a very good controller by 
following some analytical design pro- 
cedure. However, the enhancements 
added to traditional controllers to im- 
prove their performance were gener- 
ally the result of the skill and experi- 
ence of the engineer. 

There have always been physical 
systems that traditional control text- 
books regard as more or less uncon- 
trollable, or at least very difficult to 
control. When such systems are easily 
brought under control by F.L. tech- 
niques (and some have been), we have 
an accomplishment worthy of respect. 
But, most of the commercial products 
claiming to use F\L. today do not seem 
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to fall into this classification. There- 
fore, I find myself in agreement that 
EL. is not quite as revolutionary as its 
proponents claim. 

ERIC KINAST 

Engineering Manager 

Sonntek Inc. 

Woodcliff Lake, N.J. 

Every engineer must be prepared to 
invent a circuit or function that he/she 
has never seen before. [f it then turns 
out, it’s already been done before, 
there’s no point in getting mad! As I 
mentioned in my 1992 columns (ELEC 
TRONIC DESIGN, Jan. 9, p.41 and Nov. 
12, p.80) the PLL was developed as 
early as 1783, for adjusting clocks and 
watches. Fuzzy Logic may be a useful 
tool to help us handle nonlinearity. 
But it doesn't usually give ideal re- 
sults just by pushing a button—the 
engineer still has to provide skill, ex- 
perience, and thinking —_RAP 


Dear Bob: 

In your femtoamp column in the 
Sept. 2 issue, you mentioned placing 
guard rings on the bottom and possi- 
bly the top of the pc board to stop 
stray leakage currents from reaching 
sensitive nodes. While working at a 
company here in Cleveland that 
makes femtoamp meters, I also 
learned to “stitch” the pe board. In 
other words, to put numerous plated 
through-holes between the top and 
bottom guard rings. We found conduc- 
tion down some of the fibers under the 
surface, so we added the holes to 
break these conduction paths. I don’t 
know if this was just a process prob- 
lem making pc boards 15 years ago, or 
if it still exists. But I still stitch boards 
around sensitive nodes. 

GARY BERGSTROM 
Bergstrom Consulting 
Chagrin Falls, Ohio 

I’ve stitched my pc boards for differ- 
ent reasons, but you are right in this 
case. Thanks.—_RAP 


All for now. /Comments invited! 
RAP / Robert A. Pease / Engineer 


Address: 

Mail Stop D2597A 

National Semiconductor 
P.O. Box 58090 

Santa Clara, CA 95052-8090 
GN 





Want to make a party out of 


your pressure sensor needs? 
Then try our new 














This combinatigy 
prove to be very app: 
even to the most 
ing taste — especia 
comes to selecting the 
combination of qualit 
formance, attractive pricing 
and ease of assembly. __ 


SenSym’s new SDX Series 


offers temperature compen- 
sated sensors from | psi to 
100 psi in a small, low cost, 
machine insertable, rugged, 
plastic package. 







Hey ... Send me: 
More information on the 
SDX Series Pressure Sensor. 


_} A 1994 Handbook. 


_} A free sample 
of 


Pek olan 
(Pressure ranges are 
available for 0-1, 0-5, 
0-15, 0-30, and 
0-100 psia, g) 


_} Have someone call me. 
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brands (Typical Specs): 


e Full-Scale Span up to 100mV 
e Span Calibration +3.5% FSO 
¢ Compensated Range 0°C to +50°C 
e Operating Range —40°C to +85°C 
e Linearity & Hysteresis +0.2% FSO 
e Zero Pressure Offset 0+1mV 


Name 
Title and/or M/S 


 _ Phone 


Address 
City 


State 





Return to: SenSym, Inc. « 1804 Mecarthy B spel Milpitas, CA 95035 ¢ FAX (408) 954-9458 


Company Name 


_and return the form 


In the 100 piece party 
pack, the SDX is only $13.90 
each. Why not stock up for 
the special occasions? 


Coripare the label on our SDX Chips and DIP with competitive 


e Temp. Effect on Span +0.4% FSO 
e Temp. Effect on Offset +0.2mV 
e Long Term Stability +0.1% FSO 
e Response Time 100 psec 
e Input/Output Z 4K 


Ext. 


Zip 
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ncessant demands for higher speed. That’s the delay and 153ps* fully loaded. The family also offers the 


challenge for designers of testers, telecom products, world’s highest density: 68K gates (full-adder equivalent 
high-end workstations and image processing systems. gates). An ECL-8 master with 23K gates is also available. 
And now there’s a way to rise above it—with NEC’s The family has a library of more than 100 internal func- 
0.5-micron ASICs featuring ultra-fast Bipolar and BICMOS __ tion blocks. These blocks offer optimum power-speed 
technologies. solutions for diverse applications. There are three modes of 
For 1.2GHz applications, our ECL-8 gate array family current switching and five modes of emitter-follower 


offers the highest speeds in the industry: 50ps* basic gate —_circuits, including an enhanced active pull-down mode. 


For fast answers, call us at: Tel:1-800-366-9782. Fax:1-800-729-9288. Tel:0211-650302. Fax:0211-6503490. Tel:040-445-845. Fax:040-444-580. 
Tel:08-753-6020. Fax:08-755-3506. Tel:1-3067-5800. Fax:1-3946-3663. Tel:1-504-2787. Fax:1-604-2860. |taly Tel:02-6709108. Fax:02-66981329. Uk Tel:0908-691133. 
Fax:0908-670290. Tel:01-6794200. Fax:01-6794081. Tel:886-9318. Fax:886-9022. Tel:02-719-2377. Fax:02-719-5951. Tel:02-551-0450. Fax:02-551-0451. 


Tel:253-8311. Fax:250-3583. Tel:03-8878012. Fax:03-8878014. Tel:03-3454-1111. Fax:03-3798-6059. 


I/O macros include interfaces for ECL-100K, ECL-101K and 
ECL-10KH. 


We'll add a new master with an embedded BiCMOS SRAM 
in March. The 1K x 40-bit memory features an access speed 


of 2.8ns (max). 


For 156MHz applications, choose the CL series of our 
BiCMOS-8 gate array family. The CL series features 180ps* 
CMOS/BiCMOS logic and compiled BiCMOS RAM with 8ns 


CIRCLE 134 FOR U.S. RESPONSE 





cycle time (max). Four masters cover the 
range from 11K to 165K usable gates. 
Interfaces are ECL-100K, 10KH, LVITL and GTL. 
For 622MHz applications, we'll introduce the CEL series 
with ECL logic in May. 

If you want your system to soar above the competition 
in a speed-intensive market, call NEC and ask about our 


Bipolar/BiCMOS gate arrays, today.  «#0=1, 0mm *#/0=3, [=3mm 
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“Salespeople are often helpful, 
but my industry publications 
tell me more of what 


I need to know.” 


Your salespeople can be 
effective when they get to see a 
customer or prospect. But, ona 
day-to-day basis, the buying influ- 
ences you need to reach turn to 
specialized industry publications 
for more of the important infor- 
mation that helps them make 
buying decisions. A recent study, 
conducted by the Forsyth Group, 
proves It. 

In the study, 3823 business 
and professional buying influ- 
ences were asked what sources 
they find most useful in providing 
information about the products 
and services they purchase for 
their companies. The results were 
somewhat surprising. Overall, 
specialized business publications 
emerged as the source business 
people turn to first. In other 
words, trade magazines are where 
business goes shopping. 

Many other sources of infor- 
mation, including sales represen- 
tatives, direct mail and trade 
shows, have their place in the total 
marketing mix. But if you want to 
reach the highest number of quali- 
fied buyers at the lowest cost, 
specialized business publications 

are clearly the best choice. 

For a free copy of the study, 
please write to American Business 
Press, 675 Third Avenue, Suite 
400, New York, NY 10017. 


Where business ABP 
goes shopping. 
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Take Heed When Powering 
Portables 





Hidden pitfalls await the digitally-oriented designer. 
Skirt them by understanding their analog roots. 


BY ART 


FURY 


Semtech Corp., 652 Mitchell Rd., Newbury Park, CA 91320; (805) 498-2111, ext. 230. 


inimizing power con- 
sumption in portable 
equipment, particularly 
PCs, has been and continues to 
be a critical design issue. How- 
ever, emerging new power-sup- 
ply topologies (the circuitry that 
converts one voltage to another) 
and the growing array of low- 
power ICs (2.0 to 3.8 V) are ush- 
ering new design issues into the 
limelight. What that means is 
power consumption now must 
be considered alongside the is- 
sue of how best to control and/ 
or convert power to assure trou- 
ble-free operation with extended 
battery life. 

Designers undoubtedly will 
flock to lower-voltage ICs for 
their lower power consumption. 
But it’s likely that their designs 
will comprise a mix of ICs that 
operate at varying voltage levels. 
Voltages may range from 5 V 
down to the 2.0-to-3.8-V range. 
Although JEDEC has tried to 
establish 3.3 V as a new stan- 
dard, we’re seeing many “‘quasi- 
JEDEC” low-voltage ICs that 
operate at other levels. This 
trend continues unabated, 
which means designers must op- 
timally power a mix of chips at 
different voltage levels within 
shrinking portable equipment. 

Solving this power puzzle 
seems to be a straightforward 
task, but there are perilous pit- 
falls with analog roots that may 
elude the digitally oriented de- 
signer. Even when the data sheet 
























































































































































1. One linear-topology 
option, the unregulat- 
ed EZ Dropper, is a 
simple Zener topology. 
It subtracts 1.70 V 
from the 5-V input to 
derive the 3.3-V out- 
put over a wide range 
of current. 


2. Shifting logic 
thresholds are a hid- 
den pitfall when 
powering a mix of ICs 
that operate at differ- 
ent voltage levels 
within the same sys- 
tem. In worst-case 
shifts, the margin be- 
tween a logical one 
and a logical zero nar- 
rows. 
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for a given power-supply topolo- 
gy looks like a good fit, disas- 


trous consequences may only | 


arise during actual use. 

The same ICs that promise 
less power drain may also re- 
duce noise margins, thereby in- 
creasing vulnerability to glitches 
caused by noise. The means of 
powering low-voltage chips can 
also subtly affect battery life— 
but not always positively. 

The means by which power is 
controlled and/or distributed in 





portable equipment is just as 
critical as power consumption. 
To help the digitally-oriented 
designer of portables cope, let’s 
examine some of the more criti- 
cal traps lurking within power- 
supply topologies. 

Topology decisions are often 
made without investigating in- 
situ system performance. His- 
torically, cost has driven topolo- 
gy selection. In the past, typical 
ac power supplies were made 
bulky by a transformer that 
dropped 110 V (50/60 Hz) to 
lower voltages for bridge rectifi- 
cation and then regulation. 

As switching supplies 
emerged and frequencies in- 
creased, much smaller trans- 
formers came into vogue. More- 
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over, by varying the duty cycle 
(the ratio of time on to time off), 
the output voltage could be reg- 
ulated, eliminating the need for 
a linear regulator and its resul- 
tant heat (E X I losses). This 
switched-mode power-supply 
(SMPS) topology has eclipsed 
linear topologies on many fronts 
by providing significantly great- 
er efficiency as well as size and 
weight cuts of about 80%. 

Early in its history, the SMPS 
topology introduced glitch- 
causing gremlins that were gen- 
erated by switching input volt- 
ages at high frequency. These 
gremlins, which took shape as 
large spikes and EMI, were 
eventually contained by shield- 
ing and filtering. 

While SMPS is widely accept- 
ed, it’s not necessarily better 
than linear topologies, particu- 
larly when it comes to powering 
a mix of ICs operating at differ- 
ing voltage levels. The most 1m- 
portant distinctions between 
typical linear and switcher to- 
pologies are efficiency and cost. 
Simply stated, at low power, 
switchers are highly efficient 
and costly, whereas linears are 
inefficient and inexpensive. 

For a linear topology, effi- 
ciency can be approximated by 
simply dividing the output volt- 
age by the input voltage. So, fora 
3.3-V output derived from a 5-V 
input, efficiency is 66%. By con- 
trast, a switcher topology with 
the same input-to-output ratio 
yields an efficiency that can 
range from 80% to more than 
90%. But the switcher’s higher 
efficiency doesn’t come without 
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3. Because micropro- 
cessor speed depends 
on supply voltage, a 
well-regulated supply 
is needed. In the case 
of both the regulated 
EZ Dropper (a) and 
the low-dropout regu- 
lator (b), significant 
output current results 
in wasted power. Both 
offer highly regulated 
output voltages, and 
the low-dropout regu- 
lator also provides 
current limiting and 
thermal shutdown. 


4. The buck regulator 
is the lowest-cost 
switcher because of 
its lower component 
count and simple 
magnetics. But be- 
cause there’s no isola- 
tion between the input 
and output, it’s possi- 
ble for the input volt- 
age to be applied to 
the output if the de- 
vice fails. 





Low-dropout 
regulator (LDO) 





a price: It can cost ten times 
more than a typical linear. 

Let’s now explore the efficien- 
cy-vs.-cost trade-offs when 
powering a circuit board popu- 
lated with a mix of today’s ICs. 
Consider a circuit board that’s 
designed with 5-V ICs. You 
want to add a new low-power IC 
that operates at 3.3 V. The small 
amount of current drawn by the 
3.3-V IC argues against using a 
switcher. The high cost of imple- 
menting a switcher topology 
doesn’t warrant the minor boost 
in efficiency. Moreover, the 
switcher could radiate EMI that 
might adversely affect the porta- 
ble system’s operation. In this 
case, a simple on-board linear 
topology that converts the sup- 
ply’s 5 V to 3.3 V for the low- 
power IC is the best answer. 

Although a linear topology 
could simply use a resistor to 
drop an input voltage to supply 
the desired output, the drop 
across the resistor (and hence 
the load) is proportional to the 
current. And rare is the load 
that draws a constant current. 
The EZ Dropper linear topology 
developed by Semtech Corp., 
Newbury Park, Calif., assures a 
constant voltage drop in series 
with the load. This simple Ze- 
ner-like topology subtracts 1.70 
V from the 5-V input to derive 
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the 3.3-V output over a wide 
range of current (Fig. 1). But it 
does so without regulation, 
which means the output will di- 
rectly track the input. This may 
or may not be desirable, depend- 
ing on the application. For ex- 
ample, a £5% variation on the 
input (£0.25 V) makes it impos- 
sible to limit output-voltage 
variation to 0.1 V (i.e. 5.25 V- 
1.70 V = 3.55 V, then 3.55 V - 
3.30 V =0.25 V). At first glance, 
this drawback could prompt a 
search for alternatives to the 
simple Zener topology. But 
when considering its benefit of 
noise rejection, one must exam- 
ine the need for noise margin 
versus regulation. 

Most 3.3-V ICs are designed 
to operate over a wide range of 
power-supply voltages, and the 
logic thresholds, or the voltage 
levels that determine ones and 
zeros, vary with supply voltage 
(Fig. 2). Note that the margin 
between a logical 1 and logical 0 
decreases significantly if the 
supplies are at their opposite 
limits of 4.75 V (minimum for 5- 
V supply) and 3.4 V (maximum 
for 3.3-V supply). It’s even 
worse with a 5-V, 10% supply. 
Accordingly, the Zener topolo- 
gy’s characteristic of the output 
tracking the input is desirable 
because it reduces noise margins 
to a lesser extent. 

Because microprocessor 
speed depends on supply volt- 
age, a well-regulated supply is 
needed. Let’s examine two lin- 
ear topologies that incorporate 
regulation (Figs. 3a and 3b). In 
both cases, significant output 
current results in wasted power. 
Output voltage for both topolo- 


gies is highly regulated, and in 


the case of the low-dropout reg- 
ulator (LDO), there’s also cur- 
rent limiting and thermal shut- 
down. If the input voltage is 
more than 2 V higher than the 
desired output voltage, a con- 
ventional regulator like the 
common 7800 Series regulator is 
a good choice. In the case of 
dropping 5 V to 3.3 V, insuffi- 
cient headroom dictates using 
one of the topologies shown in 





PROBLEM: 
1 was really stuck. I needed a ZIF Test Socket with 44 pins for 
one job and a DIP header with 22 pins on .400 centers for 


another. I checked with a bunch of companies and went 


through a ton of catalogs. Nothing. I was sure I’d have 
to order specials. 


THE SOLUTION: 


My purchasing agent had heard about Aries’ problem solving skills 
and told me to check ‘em out. I got their catalog and I couldn’t 
believe it. Both parts were there...in the catalog...and in stock. 


THE PROOF: 


That Aries catalog was a real eye-opener. I found a bunch of 
other products I’d bought as specials in the past that were 
standard items from Aries. Plus a lot of extremely innova- 
tive packaging/interconnect solutions I never knew about. 
Programmed sockets, test heads, adapters, headers. I mean, 
this outfit has all the right stuff. And if your problem is really 
unique, they'll develop a solution for you fast. Give 'em a call 


and see for yourself." See us at Electro Booth #1738/1740 





ARIES 


ELECTRONICS, INC. 


P.O. Box 130 Frenchtown, NJ 08825 
908) 996-6841 FAX (908) 996-3891 
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Figures 1 or 3. 

To power low-voltage micro- 
processors in non-portable 
equipment, the linear topology 
offers a low-cost solution with- 
out EMI, but it does generate 
significant heat. However, the 
3.3-V microprocessors draw 2 to 
4A. At4A, the microprocessor 
dissipates 13.2 W while the lin- 
ear converter dissipates 6.8 W. 
Because extra design effort and 
cost are needed to remove the 
microprocessor-generated heat 
anyway, it’s likely that the con- 
verter’s smaller heat load will re- 
quire little, if any, extra cost. 

But now consider applying 
the linear topology to a more 
compact portable design. As- 
suming first that there are bat- 
teries available to supply more 
than 4 A for any length of time, 
the high power consumption of 
the linear topology— 6.8 W ver- 
sus only 1.3 W for a switcher— 
argues strongly against its use. 
Now it’s best to more closely 
look at some of the different 
switcher topologies and com- 
pare their pros and cons in por- 
table designs. 

As noted earlier, using a 
switcher topology is compelling 
because it offers high efficiency 
within a small, lightweight 
package. Although filtering is 
needed to clean up a switcher’s 
input and/or output, most digi- 
tal engineers are well aware of 
the additional cost involved. 
Less obvious, however, is how 
one switcher topology differs 
with others in its impact on por- 
table-equipment operation. 

Switchers owe their high effi- 
ciency to switching current on 
and off rapidly. Moreover, 
switchers operate in saturation 
to minimize losses, and of 
course, the switch doesn’t dissi- 
pate power when current is 
switched off. Consider, for ex- 
ample, converting 15 V to 5 V 
with a buck-converter topology 
(Fig. 4) that generates a 33% 
duty-cycle waveform (Fig. 5). 
By switching the current from 
the power source, the voltage is 
dropped by the ratio of the on- 
time to the period (duty cycle). 
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5. The buck-converter 
output generates this 
typical 33% duty-cycle 
waveform. By switch- 
ing the current from 
the power source, the 
voltage is dropped by 
the ratio of the on- 
time to the period 
(duty cycle). These 
pulses can produce 
problems that could 
adversely impact bat- 
tery life and efficient 
operation. 
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6. An equivalent cir- 
cuit shows that any 
‘power topology packs 
an internal imped- 
ance, and, of course, 
any wiring external to 
the topology has resis- 
tance and inductance. 
Switcher-topology cur- 
rent pulses drawn 
from the power source 
result in a voltage 
drop that in turn pro- 
duces significant rip- 
ple on the dc output. 
Add the wiring and 
connector resistance, 
and ripple now be- 
comes a major pitfall 
to avoid. 
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This means that for a current 
drain of 1 A at 5 V, the 15-V 
source must supply pulses of at 
least 3 A. This leads to two knot- 
ty problems. 

The first problem arises be- 
cause of the exponential rela- 
tionship between battery life and 
drain current. Although the av- 
erage current drain may seem 
acceptable, the pulses may sig- 
nificantly shorten battery life. 

The second problem is more 
subtle. Any source of power 
contains an internal impedance, 
and any external wiring has re- 
sistance and inductance. As 
large current pulses are drawn 
from the power source, they pro- 
duce a voltage drop (current 
multiplied by the internal im- 
pedance) (Fig. 6). With a typical 
internal impedance of 0.1 12 and 
a 3-A pulse, the 15-V supply 
now generates a ripple of 300 
mV. Add the wiring and connec- 
tor resistance, and ripple now 
becomes a huge headache. 

Switcher designs typically 
push to operate at higher and 
higher frequencies to further im- 
prove efficiency and reduce both 
size and weight. At higher fre- 
quencies, long wires and traces 
start becoming significant in- 
ductors. Now there’s a new 
source of ripple (and spikes)—L 





di/dt—again generated external 
to the switcher topology. 

When a supply causes data 
losses, the tendency is to suspect 
the output when the problem 
here is actually at the input. An- 
other topology-dependent 
source of ripple occurs when the 
duty cycle is short and the cur- 
rent pulses are high. In such 
cases, the power source sags due 
to its slow loop response. 

Another major hidden pitfall 
deals with large ground-current 
pulses. When this occurs, resis- 
tance and inductance in the 
ground return can lift the 
ground reference for the logic at 
high-current points. Suddenly, 
ground is not where it seems. 

In general, the buck regulator 
is the lowest-cost switcher be- 
cause of its lower component 
count and simple magnetics. 
Linear Technology Corp., Mil- 
pitas, Calif., and National Semi- 
conductor Corp., Santa Clara, 
Calif., among others, have made 
them simple and cost-effective 
with one-chip solutions. Be- 
cause no isolation exists between 
the input and output, it’s possi- 
ble for the input voltage to be ap- 
plied to the output if the device 
fails. This could bea very serious 
hazard when input voltages are 
high. Of course, when using bat- 
teries, there’s no need for isola- 
tion. And when operating a 
buck converter from a power 
supply that converts ac to dc, the 
supply offers safe isolation. 

Today’s power-supply gurus 
seem to be most enthusiastic 
about a new switcher topology 
called ‘‘resonant-mode”’ (Fig. 7). 
Although it doesn’t look sub- 
stantially different than other 
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switcher topologies, it does pre- 
sent new trade-offs. Basic to res- 
onant-mode operation is switch- 
ing the power on and off at either 
the point of no current or no 
voltage (hence resonant). This 
substantially reduces stress in 
switching semiconductors, 
which cuts their cost and im- 
_ proves their long-term reliabil- 
ity. In some cases, the wave- 
forms are also less prone to pro- 
duce some of the noise problems 
discussed previously. 

Although the resonant-mode 
topology looks like an optimal 
solution, one drawback is that 
its regulation depends upon fre- 
quency variation. It was pointed 
out earlier that switching power 
supplies require filtering at both 
the input and output. When a 
converter runs at one frequency, 
designing and building an effec- 
tive filter is much easier. More- 
over, it’s easy to pick a frequency 
that will not be at (or harmoni- 
cally related to) a clock frequen- 
cy. Does this mean that reso- 
nant-mode converters are un- 
suitable for portable computers? 
Of course not. It does mean, 
however, that special precau- 
tions must be taken to ensure 
that it will work properly in your 
portable environment. 

The most common switcher 
topology in use today, the con- 
ventional pulse-width-modulat- 
ed (PWM) converter, incorpo- 
rates a transformer that offers 
safe isolation and the flexibility 
to step voltages up or down (Fig. 
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8. The pulse-width- 
modulated (PWM) 
converter incorporates 
a transformer that of- 
fers safe isolation and 
the flexibility to step 
voltages up or down. 
It also allows the con- 
verter to run at a 
higher duty cycle, 
bringing with it the 
benefit of lower peak 
currents. 


7. A popular switching 
topology, the reso- 
nant-mode switcher, 
derives its name from 
its basic tenet of 
switching the power 
on and off at either 
the point of no current 
or no voltage. While 
this relieves stress on 
ICs, it presents the fil- 
tering difficulties that 
arise from variable- 
frequency regulation. 
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8). Italso allows the converter to 
run ata higher duty cycle, bring- 
ing with it the benefit of lower 
peak currents. As before, the 
output is regulated by varying 
the duty cycle. Cost rises be- 
cause the transformer is more 


expensive than the choke, and 


the feedback must not destroy 
the isolation between input and 
output. Most of these converters 
provide 500 V of isolation and 
run at efficiencies of 70 to 90%. 

The move to lower-voltage 
ICs poses yet another challenge 
in applying a switcher topology. 
In deriving the lower voltages 
from a 5-V source, the voltage 
loss across the rectifier used in a 
switcher starts to become a dom- 
inant factor. For example, deriv- 
ing a 3-V output with a Schottky 
rectifier results in a typical 0.3-V 
drop, which represents a 10% 
loss in efficiency. The lower the 
output voltage, the greater the 
problem. 

One way to improve switcher 
efficiency is to replace the con- 
ventional rectifier with a syn- 
chronous rectifier. A typical 
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case is one in which the rectifier 
is shunted by a low on-resistance 
power FET. As you might ex- 
pect, the added complexity and 
the need for a very low on-resis- 
tance FET adds to the cost. If 
battery life is the major consid- 
eration, however, then this be- 
comes a compelling choice. 

Microprocessors operating at 
3.3 V consume 2 to 4 A and re- 
quire tight regulation. Even as 
low as 2 A, the maximum con- 
tact resistance allowable 
through the cable, connector, 
and traces totals only 0.05 Q— 
with the ideal power supply. But 
in the real world, allowance 
must be given for some initial ac- 
curacy tolerance and drift with 
load and temperature. Thus, a 
guarantee of the proper voltage 
is unlikely. A remote sense 
could be added to the 3.3-V sup- 
ply, but there’s still enough dis- 
tributed resistance to question 
voltages elsewhere on the board. 

What happens when the IC 
operates from less than 3 V? 
We’ve begun to see [Cs at 2.5 V 
or less, and some cache control- 
lers at 2 V. Will it be possible to 
adequately distribute such volt- 
ages throughout computers? 
Consider a small desktop system 
consuming only 165 W. At 3.3 
V, it draws 50 A. Only 0.002 2 
puts you out of spec. If the pow- 
er is distributed at an intermedi- 
ate voltage, such as 12 V ina por- 
table or 50 V in a desktop, then 
conversion can be made at the 
load with any of the topologies. 
For portables, there’s also a 
boost in battery life. 

One other power issue that’s 
very subtle, but is becoming 
more and more critical, is noise. 
The explosion in wireless com- 
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munications 1s making our envi- 
ronment steadily noisier. These 
noise sources add to the existing 
radiated emissions from radio, 
TV, and cellular phones. More- 
over, the increasing use of solid- 
state lamps, ballasts, and vari- 
able-speed motors for energy 
conservation is propagating po- 
tentially hostile EMI fields in 
which portable equipment must 
operate. Mixing external un- 
wanted frequencies with those 
generated by a given power to- 
pology and system clock can 
produce sum-and-difference fre- 
quencies that cause glitches. 
Such noise problems will be dif- 
ficult to isolate, let alone repro- 
duce during troubleshooting. 

Also, be aware that the 
newest microprocessors are now 
operating in the same frequency 
range aS commercial TV and 
FM broadcasts. If you’re in 
close proximity to a broadcast 
station, signals of 1 V or more 
can be generated on the wire that 
connects an external battery 
charger to a portable PC. As 
thresholds drop lower and oper- 
ating speed rises, assuring prop- 
er operation of portable equip- 
ment becomes an even more for- 
midable design challenge. 

To summarize, even though 
switchers offer size, weight, and 
efficiency advantages, a linear 
topology often provides the best 
solution. Here’s why: 

e Simple voltage reduction: 
When the current is 1 A or less 
and isn’t a significant drain on 
the battery, the simple Zener to- 
pology or EZ Dropper is a good 
choice. While a conventional 
Zener may generate noise, the 
EZ Dropper functions quietly. 
Because no regulation exists 
with these simple topologies, 
they should be used only where 
regulation isn’t needed or where 
the input is well regulated. 

@ Regulated voltage reduction: 
The venerable 7800-series linear 
regulator is low in cost and vir- 
tually indestructible. But if the 
differential between input and 
output is less than 2 V, then ei- 
ther the regulated EZ Dropper 
topology or an LDO like the 


Ml POWERING THE PORTABLES 


One power is- 
sue that’s very 
subtle yet criti- 
Cal is noise. 
Noise-related 
glitches can 
be difficult to 
isolate or re- 
produce. 


LT 1083 series is a better choice. 
The circuit shown in Figure 3a is 
significantly lower in cost but 
doesn’t contain the protection 
offered by the LT 1083 series. 

Where long battery life or low 
heat dissipation are key design 
issues, the low efficiency of lin- 
ear topologies remains a draw- 
back. A switcher solution, on 
the other hand, significantly 
boosts efficiency, but it also has 
much higher noise generation 
and costs up to ten times more. 
Switchers become a compelling 
choice when either the input 
spans the output (3-to-6-V input 
and 5-V output) or when the in- 
put voltage must be stepped up. 

Before summarizing switcher 
solutions, here’s a key point. 
Man’s best friend may be a dog, 
but a switcher-topology user’s 
best friend may be a low equiva- 
lent-series-resistance (ESR) ca- 
pacitor. Most switchers run at 
high frequencies to shrink size 
and weight. And as ripple fre- 
quency increases, ordinary ca- 
pacitors present a high ESR, 
which limits their storage and 
bypass capabilities. To over- 
come these and other problems 
created by the source impedance 
(or lead resistance and induc- 
tance) shown in Figure 6, a low- 
ESR capacitor should be placed 
at the converter’s input. 

Trying to distribute any sig- 
nificant current from a 3.3-V 
power source becomes futile as 
the current travels resistive 
paths to its many destinations. A 
better solution is distributed 
power. And of course, imple- 
menting dc-dc conversion in any 
direction but down calls for a 
switcher. Here’s a summary of 
switcher solutions to consider: 
© Switcher + linear: The switch- 
er topology that’s easiest to use 
compares to the vibrators used 
in early car radios. But where 
the vibrator used mechanical 
contacts to switch dc, switching 
transistors are now used with a 
linear regulator at the output. 
This topology offers a clean in- 
put and output. Not only is the 
input easier to filter, but the duty 
cycle is very high. The output is 
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also easy to filter, and the linear 
regulator helps as well. If noise 
is a concern in datacom or data- 
acquisition applications, this to- 
pology is useful. 

© Buck, boost, or buck/boost: 
These switcher topologies are 
usually the lowest cost and are 
relatively easy to tame—espe- 
cially with a low-ESR capacitor. 
The main drawback is lack of 
isolation, which means failure 
could cause the input voltage to 
appear (via short circuit) at the 
output. Efficiencies are typically 
around 80%. 

® Conventional PWM: This to- 
pology is best when isolation is 
required. Often, multiple out- 
puts are supplied. Multiple sub- 
sets of topologies are available, 
such as flyback and forward | 
converter, but they’re the com- 
mon converters you see today. 
Fortunately, designers have 
learned to deal with this topolo- 
gy’s noise and EMI. Efficiency 
varies from 70 to over 90%. 

© Resonant mode: The main ad- 
vantages here are small size and 
low cost. The big problem is 
noise and EMI. This topology 
often runs at higher frequencies, 
reducing size and weight. But 
high frequencies result in both 
radiated and conducted emis- 
sions that are hard to contain. 
Containment with shielding and 
a wideband filter could negate 
any size and/or cost advantages. 
Efficiencies are similar to con- 
ventional PWM circuits. 

As converter frequency and 
data rates rise, interference 
problems worsen. Ferrite beads 
are easy to use, but a filter may 
be the only way to go. 


Art Fury’s 30+ years in the 
semiconductor industry includes 
stints with Siliconix, National 
Semiconductor, and Signetics. 
Fury also co-founded Power In- 
tegrations and Modupower. 


HOW VALUABLE? 
HIGHLY 


CIRCLE 580 
CIRCLE 581 
CIRCLE 582 


MODERATELY 
SLIGHTLY 


‘Vv LDO LINEAR REGULATOR 

BOASTS DUAL OUTPUTS 
Control of two voltage supplies for 
powering analog and digital func- 
tions in a single module or system is 
possible with the CS-8156 low-drop- 
out linear regulator. The device of- 
fers 12- and 5-V outputs and is de- 
signed for harsh automotive envi- 
ronments. It’s fully fault-protected 
with on-board reverse-battery, load- 
dump, reverse-transient, short-cir- 
cuit, and thermal-shutdown protec- 
tion. Other features include an En- 
able function to control the output 
stage. Pricing is $1.18 in lots of 
10,000 for a 5-lead TO-220 package. 
Small lots are from stock. 

Cherry Semiconductor Corp. 

2000 S. County Trail 

E. Greenwich, RI 02818 

(800) 272-3601 

> CIRCLE 800 























AER Energy Resources 
_ 1500 Wilson Way, Suite 250 
Smyrna, GA 30082 20 Water St. 
_ (404) 4383-2127 Cuba, NY 14727 
(ZA) : (716) 968-2400 
_ CIRCLE 600 


AT&T Microelectronics 
555 Union Blvd. 
_ Allentown, PA 18103 
(800) 372-2447 

(PI) (PC) 
_ CIRCLE 601 


CIRCLE 605 


Acon Inc. 
22 Bristol Dr. 


Acme Electric Corp. 
Electronics Div. 


(50S) (200S) (OF) (CV) (UN) 
(PF) (50C) (200C) (DC) (50R) 104 Rock Rd. 
(11R) (200R) (LI) (SW) 


_ South Easton, MA 02375 


‘VW MODULAR SUPPLIES 

COVER 350 TO 550 W 
Over a million different voltage and 
current combinations are possible 
with the modular MidPower NRG Se- 
ries of power supplies. The series’ 


three basic chassis with outputs of 


350, 450, and 550 W each accept up to 
25 standard power modules for con- 
figuring with up to seven fully regu- 
lated outputs. Single-output mod- 
ules offer voltages from 5 to 24 V and 
currents from 1.5 to 70 A. Dual-out- 
put modules are from 5 to 24 Vat1A. 
Features include auto-select, univer- 
salac input and VME-compatible sig- 
nals. A typical 350-W, quad-output 
supply goes for $425 each. 

Power-One Ine. 

740 Calle Plano 

Camarillo, CA 93012 

(800) 678-9445 

> CIRCLE 801 


POWER-SOURCE MANUFACTURERS 


Oceanside, CA 92054 
(619) 757-1880 

(50S) (10S) (11S) (200S) 
(RM) (OF) (PR) (PF) (50C) 


(503) 382-8028 
(BT) (MF) (RE) 
CIRCLE 610 


POWER 


v COMPACT DC SUPPLIES 
MAKE OPERATION EASY 


Two highly visible digital meters for 
independent monitoring of output 
voltage and current combine with 
front-panel-mounted calibration 
pots and remote-control switches to 
make the PMC-A Series supplies ex- 
tremely easy to use. Additional capa- 
bilities include 10-turn pots for high 
resolution, external analog remote 
control of output, and remote sens- 
ing. Models offer output-voltage 
ranges of either zero to 18 V de with 
output-current ranges of zero to 1 A, 
2 A, or 3 A; or zero to 35 V de with out- 
put-current ranges of zero to 0.5, 1, 
or 2 A. Pricing starts at $379. 

Kikusui International Corp. 

1980 Orizaba Ave. 

Signal Hill, CA 90804 

(310) 986-1677 

> CIRCLE 802 





BICC-VERO Electronics Inc. 
1000 Sherman Ave. 

Hamden, CT 06514 

(203) 288-8001 


Alliant Techsystems (10C) (11C) (200C) (DC) (51S) (500S) (200S) 
Power Sources Center (MO) (LI) (SW) (MU) (RM) (UN) 
CIRCLE 616 CIRCLE 622 


Horsham, PA 19044 
(215) 674-3800 


CIRCLE 611 


American Reliance Inc. 


Astrosystems Inc. 

(LT) Behiman Electronics 

6 Nevada Dr. 

Lake Success, NY 11042 
(516) 328-1600 


Basler Electric Co. 
Electronic Product Group 

Route 143, P.O. Box 269 

Highland, IL 62249 

(618) 654-2341 

(50S) (200S) (RM) (OF) (PF) 


(508) 230-8022 11801 Goldring Rd. (50S) (51S) (11S) (200S) 
AT&T Microelectronics _—_—_(50C) (51C) (DC) (50R) Arcadia, CA 91106 (LA) (RM) (PR)(RP)(UN) CIRCLE 623 

Power Systems Div. (51R) (SW) (800) 654-9838 (PF) (50C) (51C) (11C) Battery Engineering Inc. 
3000 Skyline Dr. CIRCLE 606 (50S) (51S) (LA) (CV) (200C) (AC) (50R) (51R) 1636 Hyde Park Ave. 
Mesquite, TX 75149 (PR) (RP) (PF) (11R) (200R) (LI) Hyde Park, MA 02136 
(214) | Acopian Technical Co. | CIRCLE 612 CIRCLE 617 (617) 361-7555 
(50S) qd 1S) (200S) (RM) (OF) P.O. Box 638 (LT) 
_ (CV) (RP) (PF) (50C) (11C) Easton, PA 18044 Apex Microtechnology Ault Inc. CIRCLE 624 

(200C) (DC) (MO) (50R) (215) 258-5441 Corp. 7300 Boone Ave. N. 











_ (11) (200R) (SW) (MU) — 
CIRCLE 602 


Abbott Electronics Inc. 

2727 S. La Cienega Blvd. 

_ Los Angeles, CA 90034 

_ (810) 202-8820 _—C 

(50S) (51S) (10S) (11S) 
(200S) (OF) (CV) (MD) (PF) 
(50C) (51C) (10C) (11C) 

_ (200C) (DC) (AC) (MO) (MI) 

_ (50R) (51R) (500R) (11R) 

_ (200R) (LI) (SW) (MU) (ML) 

_ CIRCLE 603 


CIRCLE 607 


2270 Martin Ave. 


(408) 988-4930 
CIRCLE 608 


Absopuise Electronics Ltd. Inc. 
110 Walgreen Rd. 
_ Carp, Ontario, Canada 
| KOA 1LO 
(613) 836-3511 
(50S) (51S) (500S) (11S) 
_ (2008) (LA) (RM) (OF) (CV) = (CV) (RP) 
_(UN) (PF) (50C) (51C) (500C) CIRCLE 609 
_ (11C) (200C) (DC) (AC) (MO) 
(50R) (51R) (500R) (11R) 
(200R) (SW) 
CIRCLE 604 


Suite 250 
Irvine, CA 92714 
(714) 263-8605 


Technology 


Bend, OR 97702 


(50S) (51S) (6500S) (10S) 
(11S) (200S) (RM) (CV) 
(RP) (MD) (50C) (10C) 
(11C) (DC) (MO) 
Advanced Analog 
Santa Clara, CA 95050 
(50S) (10S) (11S) (50C) (10C) (50S) (51S) (500S) (10S) 
(11C) (DC) (MO) (IC) (MI) 


Advanced Power Designs 


17744 Skypark Circle, 


(50S) (51S) (10S) (11S) 


Advanced Power 


405 S.W. Columbia St. 


5980 N. Shannon Rd. 
Tucson, AZ 85741 


Arnold Magnetics Corp. 
4000 Via Pescador 
Camarillo, CA 93012 
(805) 484-4221 


(11S) (200S) (RM) (CV) (MD) 


(PF) (50C) (51C) (10C) (11C) Avex Electronics Corp. 
Portable Battery Div. 

P.O. Box 1026 

Bensalem, PA 19020 


(200C) (DC) (MO) (Ml) (50R) 
(51R) (500R) (10R) (11R) 
(200R) (Li) (SW) (MU) (ML) 


Minneapolis, MN 55428-1028 
(612) 493-1900 


(602) 690-8603 (50S) 
(10C) (11C) (DC) CIRCLE 618 
CIRCLE 613 


Autec Power Systems 

69 Moreland Rd. 

Simi Valley, CA 93065 

(805) 522-0888 

(11S) (200S) (OF) (UN) (PF) 
CIRCLE 619 


Bertan High Voltage 

121 New South Rad. 
Hicksville, NY 11801 

(516) 433-3110 

(51S) (500S) (LA) (RM) (OF) 
(CV) (RP) (51C) (500C) (10C) 
(11C) (200C) (DC) (51R) 
(500R) (10R) (11R) (200R) 
(Lt) (SW) (MU) 

CIRCLE 625 


Boeing Defense 
& Space Group 
Electronic Systems Div. 
P.O. Box 3999, M/S 3F-96 
Seattle, WA 98124-2499 
(206) 657-4133 


CIRCLE 614 eee ey ne) (50S) (51S) (10S) (1 is) 
Ascom Warren Inc. (NH) (NM) (ZA) (ZC) Sec: pe en 
12 Executive Dr. CIRCLE 620 (200C) (DC) (MO) (MI) (50R) 
Hudson, NH 03051 51R) (10R) (11R) (200R) 
(50S) (RM) (UN) (50C) 6470 W. Cortland St. CIRCLE 626 
(51C) (DC) (AC) Chicago, IL 60635 
CIRCLE 615 (312) 889-1448 

(50S) (51S) (10S) (11S) (see p. 110 for key) 
Astec Standard Power (LA) (CV) (PR) (RP) (continued on p. 98) 
401 Jones Rd. CIRCLE 621 
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Brandt Electronics Inc. 

815 E. Middlefield Rd. 
Mountain View, CA 94043 
(415) 967-4944 

(50S) (51S) (500S) (10S) 
(11S) (200S) (CV) (RP) (MD) 
(PF) (50C) (51C) (500C) (10C) 
(11C) (200C) (DC) (Ml) (50R) 
(51R) (500R) (10R) (11R) 
(200R) (LI) (SW) (ML) 
CIRCLE 627 


Cal-Tek Engineering 
UPS Div. 

P.O. Box 202 

Kingston, MA 02364 

(617) 585-5666 

(50S) (11S) (RM) (OF) 

(UN) (LI) (SW) (LC) 

CIRCLE 628 


Calex Mfg. Co. Inc. 

2401 Stanwell Dr. 

Concord, CA 94520-4841 
(510) 687-4411 

(50S) (10S) (LA) (CV) (50C) 
(10C) (11C) (DC) (MO) 
CIRCLE 629 


California Instruments Corp. 
9025 Balboa Ave. 

San Diego, CA 92123-1509 
(619) 279-8620 

(50S) (51S) (11S) (200S) 

(PR) (50R) (51R) (11R) 
(200R) (LI) (SW) 

CIRCLE 630 


Caritronics Inc. 

P.O. Box 821 

West Caldwell, NJ 07007 
(201) 575-8916 © 

(50C) (51C) (500C) 
(10C) (11C) (DC) 
CIRCLE 631 


Cherry Semiconductor 
Corp. 

2000 S. County Trail 

East Greenwich, RI 02818 

(401) 885-3600 

(LI) (SW) (ID) (PI) (PC) 

CIRCLE 632 





Clary Corp. 

Precision Instruments Div. 
1960 S. Walker Ave. 
Monrovia, CA 91016 

(818) 303-1866 

(51S) (11S) (200S) (LA) 
(RM) (OF) (PR) (MD) (UN) 


(PF) (51C) (11C) (200C) 
(AC) (MO) (MI) (51R) (11R) 
(200R) (SW) (ML) (LC) 
CIRCLE 633 


Computer Products Inc. 
Power Conversion America 

7 Elkins St. 

Boston, MA 02127 

(617) 464-6656 

(50S) (51S) (10S) (11S) 

_(200S) (OF) (CV) (PF) (50C) 

(51C) (10C) (11C) (200C) 


(DC) (MO) (IC) (50R) (LI) 
(SW) (MU) (ID) 
CIRCLE 634 





Contact East Inc. 

335 Willow St. 

North Andover, MA 01845 
(508) 682-2000 

(50S) (LA) (CV) (RP) (UN) 
(AL) (LT) (NC) (SO) 
CIRCLE 635 


POWER-SOURCE MANUFACTURERS 


Controlled Power Co. 
1955 Stephenson Hwy. 
Troy, MI 48083 

(800) 521-4792 

(51S) (500S) (200S) (LA) 
(RM) (CV) (PR) (MD) 
(UN) (PF) (51C) (200C) 
(DC) (AC) (MO) (MI) 
(51R) (500R) (200R) 
CIRCLE 636 


Conversion Devices Inc. 
15 Jonathan Dr. 
Brockton, MA 02401 
(508) 559-0880 

(50S) (10S) (11S) (50C) - 
(10C) (11C) (DC) (MU) 
CIRCLE 637 


Datel Inc. 

11 Cabot Blvd. 
Mansfield, MA 02048 
(508) 339-3000 

(50S) (10S) (RM) (CV) 
(50C) (10C) (DC) 
CIRCLE 638 


Delta Products Corp. 

3225 Laurelview Ct. 
Fremont, CA 94538 

(510) 770-0660 

(50S) (51S) (10S) (11S) 
(200S) (RM) (OF) (PF) (50C) 
(10C) (11C) (DC) (AC) (50R) 
(10R) (11R) (200R) (SW) 
CIRCLE 639 


Deltec Electronics Corp. 
2727 Kurtz St. 

San Diego, CA 92110 
(800) 854-2658 

(UN) 

CIRCLE 640 


Deltron Inc. 
P.O. Box 1369 

290 Wissahickon Ave. 
North Wales, PA 19454 
(215) 699-9261 
(50S) (11S) (200S) (OF) (PF) 
CIRCLE 641 


Digital Data Systems Inc. 
1551 N.W. 65th Ave. 

Ft. Lauderdale, FL 33313 
(305) 792-3290 

(50S) (RM) (UN) 

CIRCLE 642 


Digital Power Corp. 
41920 Christy St. 
Fremont, CA 94538-3158 
(510) 657-2635 

(50S) (11S) (200S) (OF) 
(RP) (PF) (50C) (11C) 
(200C) (DC) (SW) 
CIRCLE 643 


Duracell Inc. 
New Products and 
Technology Div. 
Berkshire Corporate Park 
Bethel, CT 06810 
(203) 791-3281 
(AL) (LT) (NM) (SO) (ZA) 
CIRCLE 775 


EG&G Power Systems 

1330 E. Cypress St. 

Covina, CA 91724 

(818) 967-9521 

(50S) (51S) (11S) (200S) (MD) 
(PF) (50C) (51C) (11C) (200C) 
(DC) (MO) (MI) (50R) (51C) 
(11R) (200R) (SW) (MU) (ML) 
CIRCLE 644 


EMCO 

Component Specialties 
1172 Route 109 
Lindenhurst, NY 11757 
(516) 957-8700 
(50S) (LA) 
CIRCLE 645 


Eagle Picher Industries Inc. 
Commercial Prods. Dept. 

P.O. Box 130 

Seneca, MO 64865 

(417) 776-2256 

(UN) (LC) (LT) (NH) 

CIRCLE 646 


East Penn Mfg. Co. Inc. 
Deka Road 

Lyon Station, PA 19536 
(215) 682-6361 

(LC) 

CIRCLE 647 


Edal Industries Inc. 

4 Short Beach Rd. 
East Haven, CT 06512 
(203) 467-2591 

(RE) 

CIRCLE 648 


Electroid Co. 

45 Fadem Rd. 
Springfield, NJ 07081 
(201) 467-8100 


- (50S) 


CIRCLE 649 


Electronic Measurements 
405 Essex Rd. 

Neptune, NJ 07753 

(908) 922-9300 

(200S) (LA) (RM) (CV) (RP) 
(PF) (11C) (200C) (DC) (AC) 
(LI) (SW) (MU) 

CIRCLE 650 


Elenco Electronics Inc. 
150 W. Carpenter St. 
Wheeling, IL 60090 
(708) 541-3800 

(50S) (LA) (CV) 

(LC) 

CIRCLE 651 


Elpac Power Systems | 
6527 Paseo Diego 
Anaheim, CA 92714 
(714) 476-6070 

(50S) 

CIRCLE 652 


| Engineered Magnetics 


18435 Susana Rd. 

Rancho Dominquez, CA 
90221 

(310) 635-9555 

(50S) (51S) (500S) (10S) 

(11S) (200S) (RM) (CV) 

(PR) (RP) (MD) (UN) (PF) 

(50C) (51C) (500C) (10C) 

(11C) (200C) (DC) (AC) (MO) 

(Ml) (50R) (51R) (500R) 

(10R) (11R) (200R) (LI) 

(SW) (MU) (ML) 

CIRCLE 653 


Entran Devices Inc. 
10 Washington Ave. 
Wayne, NJ 07004 
(201) 227-1002 

(50S) (LA) (RM) (CV) 
CIRCLE 654 


(see p. 110 for key) 
(continued on p. 102) 





Vv 1000-W POWER SUPPLY 

MEETS IEC 555-2 
A power factor in excess of 0.99 and 
compliance with IEC 555-2 specifica- 
tions are featured in the model 
PM3386B switching power supply. 
The five-output, 1000-W unit comes 
in a compact 5-by-5-by-11-in. pack- 
age. Its main output delivers up to 
750 W or 150 A in the 5-V-output ver- 
sion. A 24-V-output version is also 
available. Voltages on auxiliary out- 
puts can be factory-set to any value 
from 2 to 24 V de. A wide 96-to-264-V 
ac input range enables worldwide op- 
eration, and the unit’s high switch- 
ing efficiency permits it to provide 
full 1000-W power from standard 15- 
A service. Pricing is $1095 in small 
quantities. Delivery is from stock. 

Pioneer Magnetics 

1745 Berkeley St. 

Santa Monica, CA 90404 

(310) 829-6751 

> CIRCLE 803 


Vv 250-W SWITCHER 


WON’T HOG SPACE 
Measuring only 2 in. tall by 4.5 in. 


wide by 9 in. long, the Series 2A pow- 
er supplies are claimed as the indus- 
try’s smallest 250-W, multi-output 
switchers. The 10 models in the se- 
ries provide three or four well-regu- 
lated de outputs. The main output is 
rated 5 V at 30 A. Two or three auxil- 





lary outputs are 12 0r15 V at10A; 12 
or 15 Vat3A;and5V,12Vat3Aor 
24 V at 2 A. There are also models 
with wide-range, user-adjustable 
auxiliary outputs. Line and load reg- 
ulation are rated at 0.2% and 0.8% or 
better, respectively. Ripple and noise 
are rated at 1% p-p maximum. OEM- 
quantity pricing is $270. Delivery of 
sample quantities is in six weeks. 

Lambda Qualidyne Inc. 

3055 Del Sol Blvd. 

San Diego, CA 92154 

(619) 575-1100 

> CIRCLE 804 
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“A great time to introduce a new luxury 
cruise line. The economy was in a slump, and the 
competition was on the rise. 


“Increasing our 
ad budget was 
So successful, 
our agency 
recommended 
we cut it.’ 












“nobody madeit 
worth your while. 


se only thing sanding 
fer cerita 


Al Wallack, Sr. VP Marketing, Celebrity Cruises, 


after returning from having his hearing checked. 





We told our new 
advertising agency we have 
to go in with all guns 
blazing. And gave them the 
extra money to do it. 

They recommended a 
three phase campaign. 
Phase 1. Full page 
newspaper. One ad a week 
for 24 weeks and one-third 
pages in the travel section. 
Phase 2, radio. Then 3, 
television to sweep up one 
season and sow the seeds 
for the next. 

To make a long story 
short, two-thirds into the — 
newspaper phase, 
Celebritys ships were just 
about full to the end of the 
season. With so little left to 
sell, we all agreed to hold 
the radio and TV and save 
the remainder of the 
budget. 

In roughly two years 
Celebrity became the 
number one cruise line from 
New York to Bermuda. 

We've just added 
another new luxury ship and 


we're anxious to fill it. So once again we've upped 
our budget. So far, our agency hasn't tried to talk 


us out of it.” 





American Association of Advertising Agencies 


lf you would like to learn more about the power of advertising, please write to Department D, AAAA, 666 Third Avenue, New York, NY 10017 enclosing 


a check for five dollars. You will receive our booklet, /t Works! How Investment Spending In Advertising Pays Off. Please allow 4 to 6 weeks for delivery. 


This advertisement prepared by Korey, Kay & Partners, New York. 


















































“Salespeople are often helpful, 
but my industry publications 
tell me more of what 
I need to know.” 


Your salespeople can be 
effective when they get to see a 
customer or prospect. But, ona 
day-to-day basis, the buying influ- 
ences you need to reach turn to 
specialized industry publications 
for more of the important infor- 
mation that helps them make 
buying decisions. A recent study, 
conducted by the Forsyth Group, 
proves it. 

In the study, 9823 business 
and professional buying influ- 
ences were asked what sources 
they find most useful in providing 
information about the products 
and services they purchase for 
their companies. The results were 
somewhat surprising. Overall, 
specialized business publications 
emerged as the source business 
people turn to first. In other 
words, trade magazines are where 
business goes shopping. 

Many other sources of infor- 
mation, including sales represen- 
tatives, direct mail and trade 
shows, have their place in the total 
marketing mix. But if you want to 
reach the highest number of quali- 
fied buyers at the lowest cost, 
specialized business publications 
are clearly the best choice. 

For a free copy of the study, 
please write to American Business 
Press, 675 Third Avenue, Suite 
400, New York, NY 10017. 


Where business ABP 
goes shopping. 


"I'm a vice president because I sold 22,000 gizmos 


EPAPER AAD YO A Ae "I made a great deal on the 200,000 
- gizmos you didn’t sell last year.” 





Turn your excess inventory into a 
tax break and help send needy 
kids to college. 


Call for your free guide to learn how 


donating your slow moving inventory can 
mean a generous TAX WRITE OFF for your company. 


Call 708-690-0010 





P. O. Box 3021, Glen Ellyn, IL 60138 FAX (708) 690-0565 


Excess inventory today...student opportunity tomorrow 











POWER 





Ericsson Components Inc. 
Power Products Group 

403 International Pkwy. 

Richardson, TX 75081 

(214) 997-6561 

(51C) (11C) (DC) 

CIRCLE 655 


Eveready Battery 
Energizer Power Systems 
P.O. Box 147114 
Gainesville, FL 32614-7114 
(904) 462-3911 
(AL) (CZ) (LT) (ME) (NC) 
(NM) (SO) (ZA) (ZC) 
CIRCLE 656 


Fedco Electronics Inc. 
P.O. Box 1403 

Fond Du Lac, WI 54936 
(800) 542-9761 

(AL) (CZ) (LC) (LT) (ME) 
(NC) (NM) 

CIRCLE 657 


Fluke Corp. 
Diagnostic Tools Div. 

6920 Seaway Bivd. 

Everett, WA 98203 

(206) 356-6459 

(51S) (11S) (LA) (RM) 

(CV) (RP) 

CIRCLE 658 


Fortron/Source Corp. 

2925 Bayview Dr. 

Fremont, CA 94538 © 

(510) 440-0188 

(50S) (11S) (200S) (OF) (50C) 
(10C) (DC) (AC) (LI) (SW) 
CIRCLE 659 


Gamma High Voltage 
Research 

1096 N. U.S. Hwy. #1 

Ormond Beach, FL 32174 

(904) 677-7070 

(51S) (500S) (10S) (11S) 

(200S) (LA) (RM) (CV) (RP) 

(51C) (500C) (10C) (11C) 

(200C) (DC) (MO) 

CIRCLE 660 


Gates Energy Products Inc. 
Industrial Battery Div. 

617 N. Ridgeview Dr. 

Warrensburg, MO 64093-9301 

(816) 429-2165 

(LC) 

CIRCLE 661 


Glassman High Voltage 

P.O. Box 551 

Whitehouse Station, NJ Dee 
(908) 534-9007 

(500S) (200S) (LA) (RM) 

(CV) (RP) (PF) 

CIRCLE 662 


Golden Systems Inc. 
2125-B Madera Rd. 

Simi Valley, CA 93065 
(805) 582-4400 

(50S) (10S) (11S) (200S) 
(OF) (CV) (PF) 

CIRCLE 663 


Harris Semiconductor 
Semiconductor Products 
Div. 

PO.Gox68s Ss 
Melbourne, FL 32902 
(407) 724-3802 


POWER-SOURCE MANUFACTURERS 






(BT) (MF) (RE) (TH) (P!) (PC) 
CIRCLE 664 


Hewlett-Packard Co. 
New Jersey Div. 

150 Green Pond Rd. 

Rockaway, NJ 07866 

(201) 586-5637 

(50S) (51S) (500S) (10S) 

(11S) (200S) (LA) (RM) 

(CV) (RP) 

CIRCLE 665 








Hydrocap Corp. 

975 N.W. 95th St. 
Miami, FL 33150-2095 
(305) 696-2504 

(LC) (NC) 

CIRCLE 666 


IXYS Corp. 

3540 Bassett St. 

Santa Clara, CA 95054 
(408) 982-0700 

(MF) (RE) (TH) (PI) (PC) 
CIRCLE 667 


International Power 

DC Power Supplies Inc. 
360 Bernoulli Cir. 
Oxnard, CA 93030-5167 
(805) 981-1188 
(50S) (51S) (10S) (11S) 
(200S) (RM) (OF) (LI) 
CIRCLE 668 


International Power Devices 
20 Linden St. 

Boston, MA 02134 

(617) 782-3331 

(50S) (51S) (10S) (11S) 
(200S) (RM) (OF) (PF) (50C) 
(51C) (10C) (11C) (200C) 
(DC) (MO) (IC) 

CIRCLE 669 


International Power Sources 
200 Butterfield Dr. 

Ashland, MA 01721 

(508) 881-7434 

(50S) (51S) (500S) (10S) 


_ (11S) (LA) (RM) (50C) 


(51C) (500C) (10C) (11C) 
(DC) (MO) (SW) 
CIRCLE 670 


Interpoint 

Power Products Div. 
10301 Willows Rd. 
Redmond, WA 98052 
(206) 882-3100 
(50C) (10C) (11C) (DC) (Ml) 
CIRCLE 671 


James Electronics Inc. 
4050 N. Rockwell St. 
Chicago, IL 60618 

(312) 463-6500 

(50S) (10S) (11S) (200S) 
(RM) (OV) (CV) 

CIRCLE 672 


Jerome Industries Corp. 
730 Division St. 

Elizabeth, NJ 07201 

(908) 353-5700 

(50S) (10S) (OF) (CV) 
(UN) (10C) (DC) 

CIRCLE 673 


_ Jeta Power Systems Inc. 


2675 Junipero Ave. 
Signal Hill, CA 90806 
(310) 427-0095 


(50S) (200S) (CV) (PF) (200C) 
(DC) (200R) (SW) 
CIRCLE 674 






K&M Electronics Inc. 

11 Interstate Dr. — 

West Springfield, MA 01089 
(413) 781-1350 

(500S) (MD) (500C) (DC) (MI) 
CIRCLE 675 


Kepco Inc. 

131-38 Sanford Ave. 

Flushing, NY 11352 

(718) 461-7000 

(50S) (51S) (500S) (10S) 
(11S) (200S) (LA) (RM) (OF) 
(CV) (RP) (PF) (50C) (10C) 
(11C) (200C) (DC) (MO) (50R) 
(LI) (SW) (MU) 

CIRCLE 676 


Kikusui International Corp. 
1980 Orizaba Ave. 

Signal Hill, CA 90804-1203 
(800) 545-8784 

(50S) (51S) (500S) (10S) 
(11S) (200S) (LA) (RM) (CV) 
(PR) (RP) (50R) (51R) (500R) 
(10R) (11R) (200R) (LI) (SW) 
CIRCLE 677 


Lambda Electronics Inc. 
515 Broad Hollow Rd. 
Melville, NY 11747-3700 
(516) 694-4200 

(50S) (51S) (10S) (11S) 
(200S) (LA) (RM) (OF) (CV) 
(PR) (RP) (MD) (UN) (PF) 
(50C) (51C) (10C) (11C) 
(200C) (DC) (MO) (MI) (50R) 
(51R) (10R) (11R) (200R) 
(LI) (SW) (MU) 

CIRCLE 678 


Lambda Novatronics Inc. 
500 S.W. 12th Ave. 

Pompano Beach, FL 33061 
(305) 942-5200 

(50S) (51S) (11S) (200S) 

(RM) (OF) (CV) (PF) (50C) 
(51C) (11C) (200C) (DC) (MO) 
(MI) (50R) (51R) (11R) (200R) 
(LI) (SW) (MU) (ML) 

CIRCLE 679 


Lambda Qualidyne Inc. 
3055 Del Sol Bivd. 

San Diego, CA 92154 

(619) 575-1100 

(50S) (200S) (RM) (CV) (RP) 
(PF) (50C) (200C) (DC) (MO) 
(50R) (200R) (SW) (MU) 
CIRCLE 680 


Linear Technology Corp. 
1630 McCarthy Bivd. 


_ Milpitas, CA 95035 


(408) 432-1900 

(50C) (51C) (10C) (11C) (DC) 
(IC) (Ml) (50R) (51R) (10R) 
(11R) (LI) (SW) (ID) (ML) (PC) 
CIRCLE 681 


Logitek Inc. 

101 Christopher St. 
Ronkonkoma, NY 11779 
(516) 467-4200 

(50S) (11S) (200S) (CV) 

(MD) (PF) (50C) (11C) (200C) 
(DC) (MO) (MI) (50R) (11R) 
(200R) (SW) (MU) (ML) 
CIRCLE 682 


(see p. 110 for key) 
(continued on p. 104) 








VW STEP-UP CONVERTERS 
NEED ONLY INDUCTORS 

A full 250 mA of output current at 5 
V can be supplied from a 2-V supply 
by the LT1300 de-de converter. The 
IC, which has applications in palmtop 
computers, portable instruments, 
hand-held barcode scanners, and 
more, provides efficiencies of up to 


EFFICIENCY (%) 





URRENT (mA) 

887% ras supplies as aCe as 1.8 V. 
Quiescent current is 120 wA and the 
device can be shut down to 10 pA of 
standby current. Only 2-wH surface- 
mount inductors are required for op- 
eration thanks to the device’s 150- 
kHz minimum switching frequency. 
Pricing in lots of 100 is $3 in an 8-pin 
DIP and $3.20 in an 8-lead SOIC. 
Samples are available now. 

Linear Technology Corp. 

1630 McCarthy Blvd. 

Milpitas, CA 95035-7487 

(800) 637-5545 

> CIRCLE 805 


v 100-W CONVERTERS 
MEASURE 0.8-IN. WIDE 


Designed for telecommunications 
and distributed-power architectures, 
the CQ Family of 100-W de-de con- 
verters is comprised of fully inte- 
grated systems combining heat 
sinks, transient suppression, input 
and output filtering, control, and 
shock and vibration immunity in a 
very thin, hot-swappable package. 
The units quickly slide into a 3U 
VME rack. Up to 16 CQ converters 
fit in one 19-in. rack. Input-voltage 
range is from 38.4 to 75 V de. Contin- 
uous surges of up to 100 V de will not 
harm the supplies, and no minimum 
load is required for regulation. Pric- 
ing starts at $380 in lots of 100. Deliv- 
ery is from stock. 

Melcher Ine. 

187 Billerica Rd. 

Chelmsford, MA 01824 

(800) 828-9712 

> CIRCLE 806 
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~ DC-DC CONVERTER 


terpoint 


performance 


On Space Station Freedom, the Patriot 
Missile, European Fighter Aircraft and 
thousands of critical applications, 
Interpoint dc-dc converters are the ones 
designers choose first. However you 
measure performance, Interpoint com- 
mands the field. 


HI-REL DC-DC Converters for Every Power Level 
Series Vin V out Outputs Power 


0W* 


80 to 160 | 5,12,15,28 | 1 or2 65 W* 
160 to 400 


* Multiple units current share 


CIRCLE 180 FOR U.S. RESPONSE 


For your FREE HI-REL 
DESIGN FIELD KIT, 
with Guides to selecting 


Interpoint is recognized for broadest 
selection. From fully qualified SMD parts 


to low-cost solutions, from 5 to 285 watts. 
Interpoint has a solution for almost every —_ and using dc-dc convert- 
power need. ers in HI-REL systems, 


Interpoint is recognized for innovation. call: 
Our 20-year history of breakthroughs 
includes the first 70 W/in’ board-mountable 
de-de converters. 
Interpoint is recognized for reliability. 
Our power supplies have logged more 
than 1,000,000 field hours per failure. 


Our new, fully compliant MSA Series 


offers 5 watts of power in a case just 0.27” 
high. The MSA also meets MIL-STD-704A 
input voltages (up to 80V surges) with 5, 
12, and 15 Vdc outputs. 


1-800-822-8782 


In Europe, call: 


Interpoint U.K. (0252) 815511 
Interpoint France (1) 34-28-54-55 


interpoint 


CIRCLE 181 FOR RESPONSE OUTSIDE THE US. 











POWER 


VW PROGRAMMABLE LINEARS 
SUIT DIGITAL TASKS 

Two additions to the PM 2800 family 
of linear programmable power sup- 
plies feature high-current-output ca- 
pability, which makes them suitable 
for digital applications. The PM 2831 
provides 120-W, single-output opera- 
tion at up to 8 V and 15 A; while the 








PM 2882 offers 240 W and dual out- 
puts at up to 16 V and 80 A. Both are 
linear supplies with fast response 
times and low noise levels. Output 
settings can be programmed with 2- 
mV and 0.75-mA resolution. Both 
also are designed for system envi- 
ronments, offering easy program- 
mability and support for IEEE 488.2 
and the standard commands for pro- 
grammable instruments (SCPI). 
Pricing for the PM 2831 and PM 28382 


supplies is $2095 and $3595, respec- 
tively. Delivery is in four weeks. 
Fluke Corp. 
P.O. Box 9090 
Everett, WA 98206 
(800) 44-FLUKE 
> CIRCLE 807 


VW HIGH-VOLTAGE MOSFET 
COMES IN SOT-227 

A high-voltage, very low Rpgoy) sin- 
gle-die MOSFET is offered in the in- 
dustry-standard SOT-227 package. 
The J-Pack MOSFET is available 
with a BVpgs of from 200 to 1000 V 
and Rpgony Of 0.040 to 0.5 O, respec- 


















tively. Similarly, the Ip is rated at 
from 77 to 20.5 A, respectively, and 
the Pp is rated at 520 W. Sample 
quantities are available from stock 
with volume deliveries running from 





four to eight weeks. In lots of 1000, 
prices range from $25.to $45 each. 
Advanced Power Technology 
405 S.W. Columbia St. 
Bend, OR 97702 
(503) 382-8028 
> CIRCLE 808 


VW MULTI-OUTPUT SUPPLIES 

PACK PFC AT LOW COST 
A series of low-cost, multiple-output 
supplies offers power-factor correc- 
tion to IEC 555-2 requirements. The 
PFC Series supplies are available in 
300-, 500-, 750-, and 1000-W packages 
with configural options for three, 
four, or five outputs. To ease the 
task of integrating the units into sys- 
tem applications, they incorporate 
independently regulated outputs 
with no preload requirements. In ad- 
dition, each output has wide-range 
output-voltage adjustment with 
high-current capability. The sup- 
plies’ low 2.65-in. height fits tight 
spots. A 1000-W, power-factor-cor- 
rected supply starts at $475. 

Lambda Electronics Ine. 

515 Broad Hollow Fd. 

Melville, NY 11747 

(516) 694-4200 

> CIRCLE 809 


Lutze Inc. 

1911-A Associates Ln. 
Charlotte, NC 28217 
(704) 357-8835 

(50S) (OF) (CV) (UN) 
(DC) (AC) (MO) 
CIRCLE 683 


MIL Electronics Inc. 

One Chestnut St. 

Nashua, NH 03063 

(603) 882-3200 

(50S) (51S) (500S) (10S) 
(11S) (CV) (RP) (MD) (50C) 
(51C) (500C) (10C) (11C) 
(DC) (MO) (MI) (50R) (51R) 
(500R) (10R) (11R) (LI) 
(SW) (MU) (ML) 

CIRCLE 684 


Maxim Integrated Products 


120 San Gabriel Dr. 
Sunnyvale, CA 94086 
(408) 737-7600 


(50C) (51C) (10C) (11C) (DC) 
(IC) (50R) (51R) (10R) (11R) 


(LI) (SW) (ID) (Pl) (PC) 
CIRCLE 685 


Melcher Inc. 

187 Billerica Rd. 
Chelmsford, MA 01824 
(800) 828-9712 


POWER-SOURCE MANUFACTURERS 


(10R) (11R) (200R) (MU) (ID) (OF) (CV) (RP) (PF) (11C) 


CIRCLE 686 


Micrel Semiconductor 
1849 Fortune Dr. 

San Jose, CA 95131 
(408) 944-0800 

(PI) (PC) 

CIRCLE 687 


Micro Linear Corp. 

2092 Concourse Dr. 

San Jose, CA 95131 
(408) 433-5200 

(50C) (51C) (500C) (10C) 
(11C) (200C) (DC) (IC) 
(50R) (51R) (500R) (10R) 
(11R) (200R) (LI) (SW) 
(ID) (Pl) (PC) 

CIRCLE 688 


MicroEnergy Inc. 
Engineering Div. 
745 W. State Rd., 434 
Longwood, FL 32750-4909 
(407) 831-2000 
(50S) (51S) (RM) (OF) (CV) 
(PR) (PF) (50C) (DC) (50R) 
(51R) (11R) (200R) (SW) 
CIRCLE 689 


Modular Devices Inc. 
4115 Spencer St. 


(50S) (10S) (11S) (200S) (RM) Torrance, CA 90503 


(RP) (MD) (50C) (10C) (11C) 


(200C) (DC) (IC) (Ml) (50R) 


(310) 542-8561 
(50S) (11S) (200S) (RM) 


(200C) (DC) (MO) 
CIRCLE 690 


Modular Devices Inc. 

1 Roned Rd. 

Shirley, NY 11967 

(516) 345-3100 

(50S) (51S) (500S) (10S) 
(11S) (200S) (MD) (PF) 
(50C) (51C) (500C) (10C) 
(11C) (200C) (DC) (AC) 
(MO) (IC) (MI) 

CIRCLE 691 


Motorola 

Power Products Div. 
5005 E. McDowell Rd. 
Phoenix, AZ 85008 
(602) 244-5757 


(BT) (MF) (RE) (TH) (Pl) (PC) 


CIRCLE 692 


Multiplier Industries 

P.O. Box 630, Radio Circle 
Mt. Kisco, NY 10549 
(914) 241-9510 

(AL) (LC) (NC) (NM) (ZA) 
CIRCLE 693 


NH Research Inc. 

6601 Hale Ave. 

Irvine, CA 92714 

(714) 474-3900 

(50S) (51S) (10S) (11S) 
(200S) (LA) (RM) (CV) (PR) 


(RP) (MD) 
CIRCLE 694 


Natel Engineering Co. Inc. 


Power Microelectronics Div. 


845 Rancho Conejo Blvd. 
Newbury Park, CA 91320 
(805) 376-5500 

(50R) (10R) (LI) (BT) 
(MF) (RE) (TH) 

CIRCLE 695 


National Custom 
Enterprises 

400 Gateway Bivd. 

Burnsville, MN 55337-2559 

(612) 890-1360 

(AL) (CZ) (LC) (LT) (NC) 

(NM) (SO) (ZA) 

CIRCLE 696 


National Semiconductor 
Analog - Power 
Management 

2900 Semiconductor Dr. 

Santa Clara, CA 95052 

(408) 721-2511 

(50C) (51C) (DC) (IC) (Ml) 

(51R) (LI) (SW) (ID) (ML) 

(BT) (MF) (RE) (PI) (PC) 

CIRCLE 697 


Nova Electric 
Div. of Technology 
Dynamics 

100 School St. 
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Bergenfield, NJ 07621 

(201) 385-0500 

(200S) (RM) (PR) (MD) (UN) 
(PF) (200C) (AC) (Ml) 
CIRCLE 698 


OECO Corp. 

4607 S.E. International Way 
Milwaukie, OR 97222 

(503) 659-7932 

(50S) (51S) (500S) (11S) 
(200S) (RM) (OF) (RP) (MD) 


(PF) (50C) (51C) (500C) (11C) 


(11C) (200C) (DC) (MO) (MI) 
CIRCLE 699 


ONEAC Corp. 
27944 N. Bradley Rd. 
Libertyville, IL 60048 
(800) 327-8801 

(11S) (200S) (UN) 
CIRCLE 700 


OPT Industries Inc. 
300 Red School Ln. 
Phillipsburg, NJ 08865 
(908) 454-2600 

(50S) (51S) (200S) (RM) (OF) 
(CV) (MD) (UN) (PF) (50C) 
(51C) (200C) (DC) (Ml) (50R) 
(51R) (200R) (LI) (SW) (ML) 
CIRCLE 701 


(see p. 110 for key) 
(continued on p. 106) 





Q TO 3550 WATTS 
IN TWO WEEKS 


MODULAR 
POWER SUPPLIES 
FROM 350 TO 

550 WATTS 


The Energy Series is a 
fast-track power solution 
utilizing off-the-shelf 
power modules 
configured to your 
requirements. You get 
standard product 
availability and reliability 
combined with the 
applications specific 
features of a custom. Get 
in the driver’s seat and 
accelerate your time to 
market with the Energy 
Series from Power-One. 





NRG3/NRG4/NRG5 
350/450/550 Watts Forced Air Ratings 


OPES - One 
B.C. POWEF SUPPLIES 


740 Calle Plano, Camarillo, CA 93012-8583 
Phone: 1-800-678-9445 FAX: (805) 388-0476 


; ; v3 : . 
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FEATURES 


¢ Fully modular design 

¢ Autoselect AC input 

e Up to seven outputs 

e Wide selection of voltages/currents 
e FCC/VDE Class B EMI/RFI 

e VME compatible signals 

¢ UL1950 & IEC950 certifications 
¢ High power auxiliary outputs 

e Adjustable auxiliary outputs 

e Fully regulated outputs 

¢ Power fail signal 

¢ Industry standard mounting 

¢ Fully isolated outputs 


OPTIONS 


e Fan and cover 

e IEEE 587 Class A and Class B 

e IEC601/UL544 certification 

¢ Custom interconnect configurations 
¢ Current share/current monitor 

¢ Custom interface signals 
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‘POWER 





POWER-SOURCE MANUFACTURERS | 


Omega Engineering Inc. 
One Omega Dr. 


| Stamford, CT 06907 


(203) 359-1660 

(50S) (LA) (CV) (50C) (51C) 
(10C) (DC) (50R) (51R) (AL) 
(CZ) (LT) 

CIRCLE 702 


Omnirel Corp. 

205 Crawford St. 
Leominster, MA 01611 
(508) 534-5776 

(50C) (11C) (DC) (50R) (LI) 
(SW) (ML) (BT) (MF) (RE) 
CIRCLE 703 


Onan Power/Electronics 
9713 Valley View Rd. 
Minneapolis, MN 55344-3508 
(612) 943-4600 

(50S) (51S) (10S) (11S) 
(200S) (RM) (OF) (CV) (RP) 
(UN) (PF) (50C) (51C) (10C) 
(11C) (200C) (DC) (AC) 
CIRCLE 704 


Panasonic Industrial Co. 
Battery Sales Group 
Two Panasonic Way 
Secaucus, NJ 07094 
(201) 348-5266 
(AL) (CZ) (LC) (LT) (NC) 
(NM) (SO) (ZA) (ZC) 
CIRCLE 705 


Philips 

Power Systems Div. 
Boulevard de |’Europe 131 
1301 Wavre, Belgium 
(32) 10 438502 
(50S) (51S) (10S) (11S) 
(200S) (RM) (OF) (UN) 
(PF) (50C) (DC) (MO) 
CIRCLE 706 


Phoenix Contact Inc. 

P.O. Box 4100 

Harrisburg, PA 17111-0100 
(717) 944-1300 

(50S) (10S) (11S) (LA) (CV) 
(10C) (11C) (DC) (MO) (50R) 
(10R) (11R) (LI) (SW) (MU) 
CIRCLE 707 


Pico Electronics Inc. 
453 N. MacQuesten Pkwy. 
Mount Vernon, NY 10552 
(914) 699-5514 

(50S) (10S) (11S) (OF) 
(PR) (MD) (50C) (51C) 
(500C) (10C) (11C) (DC) 
(MO) (IC) (Ml) 

CIRCLE 708 


Pioneer Magnetics Inc. 
1745 Berkeley St. 

Santa Monica, CA 90404 
(310) 829-6751 

(50S) (51S) (11S) (200S) 
(RM) (UN) (PF) (50C) (51C) 
(11C) (200C) (DC) (AC) (MO) 
(50R) (51R) (11R) (200R) 
(LI) (SW) (MU) 

CIRCLE 709 


Portable Energy Products 
940 Disc Dr. 

Scotts Valley, CA 95066 
(408) 439-5100 

(LC) 

CIRCLE 710 


Power Conversion Products 
Inc. 

42 East St., P.O. Box 380 

Crystal Lake, IL 60039-0380 

(815) 459-9100 

(50S) (51S) (RM) (CV) 

(PF) (50C) (DC) 

CIRCLE 711 


Power Convertibles 

Div. of Burr Brown 
3450 S. Broadmont Dr. 
Tucson, AZ 85715 
(602) 628-8292 
(51S) (51S) (10S) (11S) 
(OF) (CV) (RP) (PF) (50C) 
(51C) (10C) (11C) (DC) (AC) 
(MO) (IC) (50R) (10R) (SW) 
(MU) (ID) 
CIRCLE 712 


Power General 

152 Will Dr. 

Canton, MA 02021 

(617) 828-6216 

(50S) (10S) (11S) (200S) 
(OF) (50C) (10C) (11C) 
(DC) (MO) (IC) 

CIRCLE 713 


Power Integrations Inc. 
411 Clyde Ave. 

Mountain View, CA 94043 
(415) 960-3572 

(Pl) (PC) 

CIRCLE 714 


Power Solutions Inc. 
4699 N. Federal Hwy. 
Pompano Beach, FL 33064 
(516) 627-5628 

(50S) (51S) (10S) (11S) 
(200S) (LA) (RM) (CV) 
(50C) (51C) (10C) (11C) 
(200C) (DC) (MO) (50R) 
(10R) (LI) (SW) (MU) 
CIRCLE 715 


Power Ten Inc. 

486 Mercury Dr. 
Sunnyvale, CA 94086 
(408) 738-5959 

(50S) (51S) (500S) 
(200S) (LA) (RM) (CV) 
(RP) (MD) (SW) (ML) 
CIRCLE 716 


Power Trends Inc. 
1101 N. Raddant Rd. 
Batavia, IL 60510 
(708) 406-0900 

(50C) (DC) (MO) (50R) 
(SW) (MU) 

CIRCLE 717 


Power-One Inc. 

740 Calle Plano 
Camarillo, CA 93012 
(805) 987-8741 

(50S) (51S) (10S) (11S) 
(200S) (OF) (CV) (UN) 
(PF) (LI) (SW) (MU) 
CIRCLE 718 


Power-Sonic Corp. 
3106 Spring St. 
Redwood City, CA 94063 
(415) 306-1186 

(LC) (NC) 

CIRCLE 719 
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PowerTech Inc. 
0-02 Fair Lawn Ave. 
Fair Lawn, NJ 07410 
(201) 791-5050 

(BT) (PC) 

CIRCLE 720 


Powercard Corp. 

393 Totten Pond Rd. 
Waltham, MA 02154-2014 
(617) 890-6789 

(AL) (CZ) (LT) 

CIRCLE 721 


Powercube Corp. 

8 Suburban Park Dr. 

Billerica, MA 01821 

(508) 667-9500 

(50S) (10S) (11S) (200S) (CV) 
(RP) (MD) (50C) (10C) (11C) 


_ (200C) (DC) (MO) (Ml) (50R) 


(10R) (11R) (200R) (LI) (SW) 
(MU) (ML) 
CIRCLE 722 


Powerex Inc. 

200 Hillis St. 

Youngwood, PA 15697-1800 
(412) 925-7272 

(BT) (TH) 

CIRCLE 723 


RO Associates Inc. 
246 Caspian Dr. 
Sunnyvale, CA 94089 
(408) 744-1450 

(50S) (11S) (200S) (RM) 
(CV) (MD) (50C) (11C) 
(200C) (DC) (MO) (Ml) 
CIRCLE 724 


Rantec Corp. 

Power Systems Div. 
24003 Ventura Blvd. 
Calabasas, CA 91302 
(603) 635-3292 
(50S) (51S) (500S) (200S) 
(MD) (PF) (50C) (51C) (DC) 
(AC) (MO) (Mi) (LI) (SW) 
(MU) (ML) 

CIRCLE 725 


Rantec Microwave 

& Electronics 
1173 Los Olivos Ave. 
Los Osos, CA 93402 
(805) 528-5858 
(500S) (10S) (11S) (OF) 
(CV) (MD) 
CIRCLE 726 


Rayovac Corp. 

P.O. Box 44960 
Madison, WI 53744-4960 
(608) 275-4589 

(AL) (CZ) (LT) (SO) 

(ZA) (ZC) 

CIRCLE 727 


Raytheon Co. 

_ Missile Div. 

465 Centre St. 

Quincy, MA 02169 
(617) 984-8493 

(50C) (11C) (DC) (50R) 
(LI) (ML) 

CIRCLE 728 


(see p. 110 for key) 
(continued on p. 108) 








‘V RECHARGEABLE ALKALINES 


OFFER LONG LIFESPAN 
High performance and long shelf life 


are now combined with rechargeabi- 
lity in an alkaline battery. The Re- 
newal reusable alkalines can be re- 
charged 25 times or more. They come 
fully charged and will last virtually 
as long as asingle-use alkaline on the 
first cycle and three times longer 
than a fully charged nickel cadmium 
battery. The Renewal batteries have 
a shelf life of five years. They have 
an open-circuit voltage of 1.55 V and 
a sloping discharge profile. The bat- 
teries come in AAA, AA, C, and D 
sizes. Call for pricing and delivery. 

Rayovac Corp. 

P.O. Box 44960 

Madison, WI 53744-4960 

(608) 275-8340 

> CIRCLE 810 


WV INTELLIGENT IGBTs 
ARE EASY TO USE 
The VIE 150-12S Isosmart family of 
IGBT power modules features a 
fully isolated gate drive and dual 
1200-V/150-A-rated IGBTs connect- 






ed as a half-bridge with built-in pro- 
tection against accidental short cir- 
cuits. The VIE family consists of 
three members rated at 75, 100, and 
150 A (VIE 75-12S, 100-12S, and 150- 
12S, respectively). All are capable of 
operation up to 20 kHz. Applications 
are found in ac and de motor controls 
and UPS systems, among others. 
Pricing in quantities of 10 is $228.15 
for the VIE 150-12S with prototyping 
quantities available from stock. 
Same-quantity pricing for the VIE 
100-12S and 75-128 is $152.75 and 
$113.75, respectively. 

IXYS Corp. 

3540 Bassett St. 

Santa Clara, CA 95054 

(408) 982-0700 
> CIRCLE 811 


How dense 
can you get? 





«1/2! 








These remarkable new ultraminiature inductors can 
shrink your DC-DC converters to the bare minimum. 


Coilcraft’s DT Series inductors represent 


a significant breakthrough in size, perfor- 


mance and price. 

Thanks to our exclusive L-tra™ mag- 
netics enhancement technology, you get 
exceptionally high inductance and cur- 
rent capability in a small footprint part. 


“Swinging” inductance 
Unlike other DC-DC converter induc- 
tors, these parts provide very high L at 





100 
% RATED CURRENT 


zero or low current. This “swinging” in- 
ductance characteristic is especially 
desirable in converters that have varying 
load currents. It eliminates the need to 
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This 
converter 
F shows 

© the size 
_ reduction 
= possible 
with our DT 
inductors. 





use an excessively large inductor to ac- 
commodate small or no load conditions. 


Excellent power handling 
Our DT inductors solve thermal man- 
agement problems. As you can see from 
the graph, even at 150% of rated current 
the temperature rise is less than 15°. You 
can use them at much higher currents be- 
cause their construction 
provides a natural heat sink. 


True surface mount design 
All materials used in these 
inductors are optimized for sur- 
Parts are packaged in tape and reel. 





CE M/electronic engineers master see our catalog in Vol. A, Section 1800 


1102 Silver Lake Rd., Cary IL 60013 800/322-2645 Fax 708/639-1469 
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face mounting. There are no structural 
plastics or potting materials to be dam- 
aged by reflow soldering or cleaning oper- 


TEMPERATURE RIS! 
vs CURREN) 


wo wo 
oo wn lO 


TEMPERATURE RISE (degree C) 





oo Ow”, 


0 0.5 I 15 2 
% RATED CURRENT 


ations. Their flat top and standard tape 
and reel packaging permit easy auto inser- 
tion. And self-shielding characteristics are 
on a par with toroid designs. 


Free evaluation samples 

Check out the size and performance 
advantages of these new DT Series 
inductors for yourself. Order our $95 
Designer's Kit No. C104 with 3 each of 
38 different parts. Or call 800/322-2645 
for free samples of two values. 












INTERCONNECTIONS 


VW HIGH-VOLTAGE CONNECTOR 
DISCONNECTS QUICKLY 

A quick-disconnect connector is de- 
signed for maximum safety for pi- 
lots using high-voltage, helmet- 
mounted CRT displays. The model 
1180 connector relies on the compa- 
ny’s Pulse-Guard material to com- 








pletely eliminate all risk of electric- 
arc formation when the CRT’s high- 
voltage circuits are separated dur- 
ing emergency disconnects. The 
connectors’ high-voltage modules 
are rated for up to 15kV andare fully 
sealed and isolated from the environ- 
ment and other circuits. Call for pric- 
ing and delivery. 

G&H Technology Inc. 

790 W. Ventura Blvd. 

Camarillo, CA 93010 

(805) 484-0543 

> CIRCLE 812 


Vv TINY CONNECTOR HITS 
MINIATURIZATION HIGH 

Originally developed to meet a spe- 
cial customer request, a tiny circular 
connector from LEMO USA is one of 
its smallest connectors yet. The unit 
includes 14 gold-plated, 0.5-mm-di- 
ameter contacts in one housing that 
accommodates a 28 AWG cable. The 





connector’s compact design makes it 
a candidate for applications requir- 
ing space savings with high contact 
density. A wide selection of shell 
styles are available ranging from in- 
line plugs and receptacles to an ar- 
ray of panel-mounted receptacles. 
Pricing for a standard mated pair is 
about $46 in quantities of 100. Deliv- 
ery is from stock to 16 weeks. 

LEMO USA Ine. 

P.O. Box 11488 

Santa Rosa, CA 95406 

(800) 444-5366 

> CIRCLE 813 


POWER-SOURCE MANUFACTURERS 


Reich Associates Inc. 
Route 4, Box 4620 
Lakehills, TX 78063 

(210) 751-3220 

(50S) (51S) (500S) (10S) 
(11S) (200S) (LA) (RM) (OF) 
(CV) (MD) (PF) (50C) (51C) 
(500C) (10C) (11C) (200C) 
(DC) (AC) (MI) (50R) (51R) 
(500R) (10R) (11R) (200R) 
(LI) (SW) (ML) 

CIRCLE 729 


Reliability Inc. 

Power Products Div. 
P.O. Box 218370 
Houston, TX 77218 
(713) 492-0550 
(50C) (DC) (SW) 
CIRCLE 730 


Renata Batteries U.S. 

990 N. Bowser Rd., Suite 900 
Richardson, TX 75081 

(214) 234-8091 

(AL) (LT) (ME) (SO) (ZA) 
CIRCLE 731 


Resonant Power 
Technology Inc. 

1926 Junction Ave. 

San Jose, CA 95131-2102 

(408) 441-0800 

(50S) (51S) (11S) (200S) 

(OF) (CV) (MD) (PF) 

CIRCLE 732 


SGS-Thomson 
Microelectronics 

55 Old Bedford Rd. 

Lincoln, MA 01773 

(617) 259-0300 

(50C) (DC) (50R) (LI) 

(SW) (ID) (BT) (MF) (RE) 

(TH) (PI) (PC) 

CIRCLE 733 


Sager 

60 Research Rd. 

Hingham, MA 02043 

(800) 724-3780 

(50S) (51S) (500S) (10S) 
(11S) (200S) (LA) (RM) (OF) 
(CV) (DC) (AC) (MO) (IC) 
(50R) (10R) (11R) (200R) (LI) 
(SW) (MU) (ID) (AL) (CZ) (LT) 
(NC) (SO) (ZA) (ZC) (MF) 
(RE) (TH) (Pl) (PC) 

CIRCLE 734 


Samsung Semiconductor 
Inc. 

3655 N. First St. 

San Jose, CA 95134 

(408) 954-7229 

(50R) (10R) (ID) (BT) (MF) 

(Pl) (PC) 

CIRCLE 735 


Sanyo Energy (U.S.A.) Corp. 
2001 Sanyo Ave. 

San Diego, CA 92173 

(619) 661-6620 

(AL) (LT) (NC) (NM) 

CIRCLE 736 


Schaefer Inc. 

200 Butterfield Dr. 
Ashland, MA 01721 
(508) 879-8658 

(50S) (51S) (10S) (11S) 


(200S) (RM) (UN) (50C) (51C) 
(10C) (11C) (200C) (DC) (AC) 
CIRCLE 737 


Semiconductor Circuits Inc. 
Sub. of Astec 

49 Range Rd. 

Windham, NH 03087 

(603) 893-2330 

(50C) (10C) (11C) (DC) 

CIRCLE 738 


Semtech Corp. 

652 Mitchell Rd. 

Newbury Park, CA 91320 
(805) 498-2111 

(50C) (10C) (11C) (200C) 
(DC) (AC) (MO) (IC) (50R) 
(10R) (11R) (LI) (SW) (MU) 
(ID) (ML) (BT) (RE) (P!) (PC) 
CIRCLE 739 


Shogyo International Corp. 
287 Northern Blvd. 

Great Neck, NY 11021-4799 
(516) 466-0911 

(50S) (10S) (OF) (PR) (50C) 
(51C) (DC) (LI) (SW) (MU) 
(AL) (CZ) (LT) (ME) (NC) 
(SO) (ZC) 

CIRCLE 740 


Siemens Corp. 

Siemens Components Inc. 
10950 North Tantau Ave. 
Cupertino, CA 95014 
(408) 777-4542 
(MF) (Pl) 

CIRCLE 741 


Sierra West Power Systems 
2615 Missouri Ave., Bldg. 5 
Las Cruces, NM 88001 

(505) 522-8828 

(50S) (51S) (500S) (10S) 
(11S) (200S) (RM) (OF) (CV) 
(RP) (MD) (UN) (PF) (50C) 
(51C) (500C) (10C) (11C) 
(200C) (DC) (AC) (MO) (IC) 
(MI) (50R) (51R) (500R) (10R) 
(11R) (200R) (LI) (SW) (MU) 
(ID) (ML) 

CIRCLE 742 


Silicon Transistor Corp. 
27 Katrina Rd. 
Chelmsford, MA 01824 
(508) 256-3321 

(BT) (MF) (RE) (TH) 
CIRCLE 743 


Siliconix 

2201 Laurelwood Rd. 
Santa Clara, CA 95056 
(800) 554-5565 

(MF) (PI) 

CIRCLE 744 


Sola Electric 

1717 Busse Rd. 

Elk Grove Village, IL 60007 
(708) 439-2800 

(50S) (10S) (11S) (200S) 
(LA) (RM) (OF) (CV) (PR) 
(UN) (LI) (SW) 

CIRCLE 745 


Sorensen Co. 

615 N. Railroad Ave. 
Paxton, IL 60957 
(217) 379-2171 
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(50S) (51S) (500S) (10S) 
(11S) (200S) (LA) (RM) (CV) 
(RP) (PF) (50C) (200C) (DC) 
(MO) 

CIRCLE 746 


Stanford Research Systems 
1290-D Reamwood Ave. 
Sunnyvale, CA 94089 

(408) 744-9040 

(500S) (LA) (RM) (CV) (RP) 
CIRCLE 747 


Supertex Inc. 

1350 Bordeaux Dr. 
Sunnyvale, CA 94089 
(408) 744-0100 

(MF) (Pl) (PC) 
CIRCLE 748 


Switching Systems 
international 

500 Porter Way 

Placentia, CA 92670 

(714) 996-0909 

(50S) (11S) (200S) (OF) (PF) 

(50C) (11C) (DC) (50R) (11R) 

(200R) (SW) 

CIRCLE 749 


Taltronics Corp. 

Div. of Dimetrics Inc. 
404 Armour St., P.O. Box 339 
Davidson, NC 28036 
(704) 892-8872 
(50S) (51S) (11S) (200S) 
(RM) (OF) (CV) (PF) (50C) 
(11C) (200C) (DC) (MO) 
CIRCLE 750 


Tamura Corp. of America 
P.O. Box 892230 

Temecula, CA 92589-2230 
(909) 699-1270 

(50S) (11S) (200S) (OF) (50C) 
(500C) (10C) (DC) (AC) (50R) 
(11R) (200R) (LI) (SW) (MU) 
CIRCLE 751 


Tauber Electronics Inc. 
4901 Morena Blvd., Suite 314 
San Diego, CA 92117 

(619) 274-7242 

(UN) (AL) (CZ) (LC) (LT) 
(ME) (NC) (NH) (NM) (SO) 
(ZA) (ZC) 

CIRCLE 752 


Tecnetics 

6287 Arapahoe Ave. 
Boulder, CO 80303 

(303) 442-3837 

(50S) (51S) (500S) (10S) 
(11S) (200S) (MD) (50C) 
(51C) (500C) (10C) (11C) 
(200C) (DC) (MO) (IC) (MI) 
(50R) (51R) (500R) (10R) 
(11R) (200R) (LI) (SW) 
(MU) (ID) (ML) 

CIRCLE 753 


Telcom Semiconductor 
1300 Terra Bella Ave. 
Mountain View, CA 94039 
(415) 968-9251 

(IC) (ID) (PI) (PC) 
CIRCLE 754 


(see p. 110 for key) 
(continued on p. 110) 
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PLICATIONS 
AF SSISTANCE! 


Apex Microtechnology has more than 
25 models of high voltage operational 
amplifiers. Voltage supplies range 


PAS9 
Industry’s Highest Voltage 


» +6000V supply 


fe 


© 75mA output 





» 6.0mA max quiescent current 


Input Offset Voltage 2mV max 





PIEZO 
TRANSDUCER 





+1100V SINGLE AX!IS MICRO-POSITIONING 


For Immediate 

Product Information, 

or to Place an Order 

Call 1-800-862-1021 
or FAX (602) 888-3329 


bs 


Ea sei 
exsstt 


ial YD a < aad 


and PA85 outlined below are available 
in a military version. This means the 
parts are tested over the full military 
case temperature range of —59°C to 


PAS5S/PAS5M—High Voltage, 
High Power Bandwidth 


» +225V supply 

200mA output 

200kHz power bandwidth 
1000V/ns 


High reliability, military version 


pc R iN4 R F 
FOCUS 


X SWEEP 
SAMPLE 














TO 
FOCUS 


GRID 
Y¥ SWEEP 


SAMPLE 


—225V 
HIGH VOLTAGE DYNAMIC FOCUSING 


DEDICATED TO EXCELLENCE 


APEX MICROTECHNOLOGY CORPORATION 
9980 N. SHANNON ROAD, TUCSON, ARIZONA 85741 





THAN 25 MODES 


from +75V up to +600V. Both the PA88 






+125°C. Apex Applications Engineers 
can answer your specific applications 
and product selection questions. Call 


toll free 1-800-862-1021. Or FAX 
1-602-888-3329. 


PA88/PASSM—High Voltage, 
Low Quiescent Current 


+225V supply 

100mA output 

2.0mA max quiescent current 
Programmable current limit 
High reliability, military version 





COMPUTER 
POSITION 
COMMAND 
VOLTAGE 





+210V LOW POWER, PIEZOELECTRIC POSITIONING 


For Applications 
Assistance Call Toll 

Free 1-800-862-1021 
or FAX (602) 888-3329 
Deutsch Gesprochen 
0130 81 3599 
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VW LOCKING CONNECTOR 
ASSURES MATING 

A secondary lock that helps ensure 

terminal positioning is a benefit of 

the Mini-Fit TPA high-current, high- 






power-density connector system. 
Available in wire-to-wire and wire-to- 
board versions, the system has a 
highly visible terminal-position-as- 
surance (TPA) key that’s easy to in- 
sert into the housing once the 


crimped terminals are fully inserted. 
Available in from two to 16 circuits, 
the Mini-Fit TPA system can handle 
standard equipment-I/O currents 
despite its small size. For example, 
the two-circuit pce-board connector 
can handle up to 9 A per circuit at 600 
V. Pricing depends on circuit size, 
configuration, and volume. 

Molex Ine. 

2222 Wellington Ct. 

Lisle, IL 60532 

(708) 969-4550 

> CIRCLE 814 


VW TOUGH NYLON CONNECTORS 
MATE WITH METAL TYPES 

A plastic 5015-connector series is de- 

signed and manufactured to inter- 

mate with MIL-C-5015 aluminum 

connectors. The tough nylon units 


Todd Products Corp. 

50 Emjay Bivd. 

Brentwood, NY 11717-4905 
(516) 231-3366 

(50S) (11S) (200S) (RM) 
(OF) (CV) (RP) (UN) (PF) 
(50C) (11C) (200C) (DC) 
(MO) (50R) (11R) (200R) 
CIRCLE 755 


Toko America Inc. 

1250 Feehanville Dr. 
Mount Prospect, IL 60056 
(708) 297-0070 


(50S) (10S) (11S) (200S) (OF) 


(CV) (PF) (50C) (10C) (DC) 
(AC) (LI) (SW) (PC) 
CIRCLE 756 


Total Power International 
Inc. 

418 Bridge St. 

Lowell, MA 01850 

(508) 453-7272 


(50S) (10S) (11S) (200S) (OF) 


(50C) (10C) (11C) (200C) 
(DC) (MO) (IC) (50R) (10R) 
(11R) (LI) (SW) (MU) 
CIRCLE 757 


Transistor Devices Inc. 
85 Horsehill Rd. 

Cedar Knolls, NJ 07927 
(201) 267-1900 

(50S) (51S) (500S) (11S) 
(200S) (LA) (RM) (CV) (PR) 
(RP) (MD) (UN) (PF) (50C) 
(51C) (500C) (11C) (200C) 
(DC) (AC) (MO) (Ml) (51R) 
(500R) (200R) (LI) (SW) 
(MU) (ML) 

CIRCLE 758 


Tri Source Inc. 

415 Howe Ave. 

Shelton, CT 06484 

(203) 924-7030 

(50S) (51S) (10S) (11S) 
(200S) (RM) (OF) (CV) (RP) 
(MD) (UN) (PF) (50C) (51C) 


POWER-SOURCE MANUFACTURERS 


(11C) (200C) (DC) (MI) (50R) (NC) (NM) (SO) (ZA) 
(51R) (11R) (200R) (LI) (SW) CIRCLE 765 











withstand harsh environments and 
have exceptional impact and corro- 
sion resistance coupled with liquid- 
tight sealing capabilities. The de- 
vices comply with UL, CSA, and 
NEMA standards. They’re also 
available in other materials for spe- 
cific applications. Call for pricing 
and delivery. 

Technical Components Co. Inc. 

6633 W. 99th St. 

Chicago Ridge, IL 60145 

(708) 424-1900 

> CIRCLE 815 


(ML) Vicor Corp. Xentek Inc. (51C) 51 to 500 V 
CIRCLE 759 23 Frontage Rd. 1770 La Costa Meadows Dr. (500C) Over 500 V 
Andover, MA 01810 San Marcos, CA 92069 (10C) Toi0W 
Tri-Mag Inc. (508) 470-2900 (619) 471-4001 (11C) 11to 200 W 
1601 N. Clancy Ct. (50S) (51S) (CV) (MD) (PF) (50S) (RM) (OF) (CV) (MD) —_ (200C) Over 200 W 
Visalia, CA 93291 (50C) (51C) (DC) (MO) (MI) (PF) (50C) (10C) (11C) (200C) Types 
(209) 651-2222 CIRCLE 766 (DC) (MO) (IC) (50R) (200R) (HC) De tode 
(505) (6 15) (108) (17>) Viking industrial Products (=) GW) (BUI) IN) (AC) Dc toac 
(200S) (OF) (UN) (PF) 799 Farm Rd. CIRCLE 772 (AT) Actodc 
(500) (B16) (106) (110) arboro, MA 01752. = Yuasa-Exide Ino (MO) Modular 
(11R) (SW) (MU) (508) 481-4600 Stationary Battery Div. (IC) IC DIP : 
CIRCLE 760 (50S) (51S) (10S) (11S) P.O. Box 14145 (MI) _—_ Military designs 
(200S) (OF) (CV) (PR) Reading, PA 19612-4145 
Tripp Lite (50C) (51C) (10C) (11C) (215) 378-0333 Power Regulators 
500 N. Orleans (200C) (DC) (AC) (50R) (51R) (LC) (NM) Output 
Chicago, IL 60610-4188 (11R) (200R) (LI) (SW) CIRCLE 773 (50R) To50V 
(312) 329-1601 pins ee Zenith Electronics Corp. Om) 2 oe 
(50S) (200S) (PR) (UN) Volitex Co. Inc. ; (500R) Over 500 V 
Zenith Power Supplies R) To1i0W 
(51C) (AC) (200R) 3460 Great Neck Rd. 4000 Milwaukee Ave. (10R) To 
CIRCLE 761 Amityville, NY 11701 : (11R) 11 to 200 W 
(516) 842-2772 Glenview, IL 60025-2493 (200R) Over 200 W 
; (708) 391-8510 
Ultralife Batteries Inc. (50S) (51S) (10S) (11S) (50S) (51S) (11S) (200S) Types 
1350 Route 88 S. (200) (RM) (OF) (CV) (RP) (LA) (OF) (PF) (LI) Linear 
Newark, NY 14513 (PF) (50C) (51C) (10C) CIRCLE 774 (SW) Switching 
(800) 332-5000 (11C) (200C) (DC) (MO) (MU) Modular 
(LT) (50R) (51R) (10R) (11R) a eee iD) SCP 
CIRCLE 762 eee eis. (MU) Power Supplies (ML) Military designs 
Unipower Corp. Output Batteries 
3900 Coral Ridge Dr. oo as (50S) To50V gine) 
Coral Springs, FL 33065 2 Wao) Groen (51S) 51 to 500 V uipe 
Exeter, NH 03833 (AL) Alkaline 
(305) 346-2442 (500S) Over 500 V 
(603) 778-2300 (CZ) Carbon zinc 
(50S) (200S) (RM) (OF) (UN) (10S) To10W 
(50S) (10S) (11S) (200S) (LC) Lead acid 
(PF) (50C) (200C) (DC) (11S) 11 to 200W ve 
CIRCLE 763 (RM) (OF) (50C) (51C) (200S) Over 200 W (LT) Lithium 
(500C) (10C) (11C) (200C) , (ME) Mercury 
es : 
Valor Electronics Inc. hey ye (LA) Laboratory (NG) Sie — 
9715 Business Park Ave. CIRCLE 769 (RM) Rack mounting (NH) oe ydrogen : 
San Diego, CA 92131-1642 Wayne Kerr/Farnell (OF) Open-frame OEM (NM) Nickel metal hydride 
(SO) Silver oxide 
oe oe eee MA 01801 rent (ZC) Jine chiodde 
17) 938-8390 (PR) Precision ac output 
(50S) (51S) (11S) (200S) RP) Remote programmin 
Varta Batteries Inc. CIRCLE 770 ee Military oor Sia sericoncuctare 
OEM Dw. UN) Uninterruptible utput 
Sa ee  Blociochem eatery OW. (PF) Power-factor-correct aes nec) 
(914) 533-2500 eked . (RE) Rectifiers 
(AL) (LC) (LT) (ME) arerice, Ny 1403! Power Converters. (TH) —Thyristors 
(716) 759-6901 (Pl) Power ICs 
(LT) et | (PC) — Power-control ICs 
CIRCLE 771 (50C) To50V 
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ay | U, when someone 
special to you celebrates a birthday, wedding , the birth of a 
child, the holidays or any other special day? Instead, sive a 


sift that’s as special as the day seelf —aU-.S. Savings Bond. 





After all, 


[> someone a 
piece of the future, you show you care today — and tomorrow. 
Get U.S. Savings Bonds at your bank, and be sure to asle for 
a U.S. Savings Bond sift certificate. Then, when someone 


special to you celebrates a special day, sive U.S. Savings 







Bonds. You'll sive A 1 







Take 
Stock 


IN America 


US 


A public service of this magazine 


























PASSIVES 


W TINY OSCILLATORS 
DRIVE FULL-SIZE LOADS 


Two types of micro-miniature, sur- 
face-mounted clock oscillators are 
each capable of driving 50-pF or 10- 
TTL loads over a frequency range of 
1.8 MHz through 66.7 MHz. The os- 
cillators measure 5 by 7 mm with a 
height of 2.3 mm. The T1280 and 
T1282 fixed-frequency versions of- 





fer frequency stabilities of 0.01% and 
0.005%, respectively. The T8290 and 
T3292 tri-state versions boast the 
same stabilities, respectively, plus a 
threshold of 1.5 V, making them com- 
patible with TTL disabling. Pricing is 
$4.25 in lots of 1000. Delivery is in 
eight to 10 weeks. 

MF Electronics Corp. 

10 Commerce Dr. 

New Rochelle, NY 10801 

(914) 576-6570 

> CIRCLE 820 


VW LOW-VOLTAGEELLAMP _- 
HOLDS DOWN POWER DRAW 


Thanks to new process technology 
and an ultra-small inverter, a low- 
voltage electroluminescent (EL) 
lamp offers lower power operation 
than previous generations at an eco- 
nomical cost. The Series LV EL foil 
lamp will operate at 30 V ac or less, 
which means that the inverter’s coil 
can be significantly smaller. As a re- 
sult, the inverter measures just 0.85 
by 0.6 by 0.7 in., which is almost three 
times smaller than the smallest older 
models. The total power consump- 
tion for lamp and inverter is typically 
under 20 mA fora 4 in.” lamp. In most 
applications, the cost for both is un- 
der $10. Lamps are typically custom 
made and delivered in eight weeks 
after receipt of order. 

ELtech 

181 Gibraltar Fd. 

Horsham, PA 19044 

(215) 441-0404 

> CIRCLE 821 








W CERAMIC-CHIP CAPS 

IN LARGER VALUES 
Additional capacitances have been 
added to the MCS Series of ceramic- 
chip capacitors. Larger versions now 
offer values from 10,000 pF to 6.8 
million pF. These devices feature ter- 





minations fashioned using a dry-film 
process that overcomes several 
problems associated with conven- 
tional plated terminations. The pro- 
cess eliminates the need to immerse 
the chips in plating solutions, which 
can deposit conductive ions on the ce- 
ramic that cause insulation resis- 
tance failures. Pricing is from $0.018 
to $0.67 in lots of 10,000. Delivery is 
from stock to 10 weeks. 

ROHM Corp. 

3034 Owen Dr. 

Antioch, TN 37013 

(615) 641-2020 

> CIRCLE 822 


v RC NETWORK COMES 
IN SOT-23 PACKAGE 


A surface-mounted resistor-capaci- 
tor network is available in an SOT-23 
package. Particularly useful for re- 
ducing crosstalk in high-speed appli- 
cations, the PRC207 Series network 
regionalizes networking by replac- 
ing multiple discretes, cutting com- 
ponent counts by 50%, and using 70% 
less board space than traditional 


components. Used as low-pass fil- 
ters, the networks reduce the emis- 
sion of EMI and RFI by filtering out 


the high-frequency content of digital 
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signals at the board level. They’re 
operable at frequencies as high as 1 
GHz. Pricing is $0.20 in lots of 10,000. 
Delivery is in six weeks. 

California Micro Devices Corp. 

215 Topaz St. 

Milpitas, CA 95035-5430 

(408) 263-3214 

> CIRCLE 823 


W CHIP RESISTORS 

RANGE TO 1000 Go 
A family of gigohm thick-film chip 
resistors offers values of up to 1000 
GQ. The HC-C-0805 resistors mea- 
sure 0.078 by 0.050 in. and feature ex- 
ceptionally tough platinum silver, 
solder-coated wraparound termina- 
tions for all soldering applications. 
Versions are also available without 
solder for other bonding methods 
such as conductive epoxy or wire 
bonding. The chips’ high resistance 
values are achieved with standard 
thick-film materials and a newly de- 
veloped screening method. Delivery 
is from stock to three weeks. Call for 
pricing. 

International Mfg. Services Inc. 

50 Schoolhouse Ln. 

Portsmouth, RI 02871-2418 

(401) 683-9700 

> CIRCLE 824 





VW MOLDED SMT RESISTOR 
STAYS STABLE 

Outstanding performance similar to 

that of the company’s $102 through- 

hole product is offered by the SMR3 

precision-molded surface-mounted 





resistor. Use of Vishay’s Bulk Metal 
Foil resistive element results in a 
very low temperature coefficient of 
resistance and long-term stability of 
0.005% for 2000 hours. Other fea- 
tures include excellent moisture re- 
sistance, tight tolerances of 0.01%, 
and low-noise operation. Values 
range from 5 2 to 80 kN. Call for pric- 
ing and delivery. 

Vishay Resistors 

63 Lincoln Hwy. 

Malvern, PA 19855 

(215) 640-9081 

> CIRCLE 825 





_ WIDEST SELECTION OF 


ic SOCKETS IN THE UNIVERSE 





As fast as a phone call. 


McKenzie Technology 
, has the answer to all 
your socket and board to board interconnection needs. 

McKenzie Technology offers the widest selection of molded 
PGA footprints and contact options in the business, and the 
only family of sockets designed specifically for the latest high 
speed integrated circuits. All McKenzie Technology sockets 
are designed, tooled, and manufactured in-house to guaran- 
tee the highest quality available anywhere. 

Downsized board configurations require more efficient, 
more reliable, higher density interconnect systems. McKenzie 
Technology delivers solutions like 2mm thru hole and SMT 
header systems, and Interstitial PGA sockets. 

McKenzie is the universal source for your interconnection 
requirements...DIP, SIP, ZIP, PGA, PLCC sockets, adaptors, 
surface mount, two piece connector systems. A single 
source, just a phone Call away. 


CIRCLE 218 FOR US. RESPONSE 
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Committed to customer satisfaction worldwide. 
Service: In-house engineering and manufacturing deliver 
prompt design, tooling and molding solutions. 

Quality: Dock-to-stock certified with customers around the 
globe. 

Quick Turnaround: Samples in 48 hours. Shortest lead times 
on standard products in the industry. 


Competitive Pricing: You bet! 


L 


A Kyocera Group Company 


Fax your catalog request to 510/651-1020 
910 Page Avenue ¢ Fremont, California 94538 * Phone 510/651-2700 
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SWITCHES & RELAYS 


Vv FAST OPTOCOUPLERS 

FIT PORTABLE TASKS 
The industry’s fastest high-gain op- 
tocouplers specifically developed for 
portable applications are the SFH 
6138 and 6139. The devices offer a 5- 









us switching time that’s 40 times 
faster than competing products. In 
addition, two phototransistor opto- 
couplers are available for high-speed 
standard applications. The SFH6136 
offers a switching time of 0.8 ps, 
while the SFH6135 is also extremely 
fast at 0.1 ws. All four are approved 
by ULand VDE for use in consumer 
electronics. Pricing in lots of 10,000 
is $1.01 for the 6135, $1.10 for the 
6136, $0.85 for the 6188, and $0.97 for 
the 6139. All are available from 
stock. 

Siemens Components Inc. 

19000 Homestead Rd. 

Cupertino, CA 95014 

(800) 777-4363, ext. 411 

> CIRCLE 826 


VW MIL-SPEC SWITCH 

REPLACES RELAYS 
A high-reliability, optically isolated 
switch offers a MIL-qualified alter- 
native to standard 1 Form A electro- 
mechanical and solid-state relays 
used in military and aerospace appli- 


cations. The HSSR-7111/DESC 5962- 
93314001HPC is the qualified ver- 
sion of HP’s HSSR-7110 commercial 
power-MOSFET optocoupler. It op- 
erates as a solid-state, SPST, normal- 
ly open relay and comes in a hermetic 
8-pin DIP. Applications include pow- 
er control in aircraft, ships, and tacti- 
eal vehicles; and power or signal 
switching within military communi- 
cation, radar, or electronic-warfare 
equipment. The unit features a 1.6-A 








steady-state-current rating and a 10- 
A surge-withstanding capability in 
the de-connection mode with an Roy 
of 0.25 9. Pricing is $72 in lots of 
1000. Delivery is from stock. 

Hewlett-Packard Co. 

P.O. Box 58059 

Santa Clara, CA 95052-8059 

(800) 227-1817, ext. 7634 

> CIRCLE 827 


Vv LIGHTED PUSHBUTTON 

IS SEALED TIGHT 
Two internal seals protect the con- 
tact mechanisms of the LB and YB 
Series panel-mounted lighted push- 
button switches. The seals guard 
against intrusion by oil and water 
splashes, airborne dust, and other 
contaminants. A third external O- 
ring seal prevents splashes from en- 
tering the panel. The switches come 
in SPDT and DPDT circuits and with 
current ratings of 3 A at 125/250 V ac 
or 0.4 VA maximum at 28 V ac/de for 
logic-level applications. Panel cut- 
outs of 22 mm are required for indus- 
try-standard mounting of the LB 
switches, while the YB switches fit 
into 16-mm cutouts. Call for pricing 
and delivery. 

NKK Switches 

7850 E. Gelding Dr. 

Scottsdale, AZ 85260 

(602) 991-0942 

> CIRCLE 828 


Vv ROUND PUSHBUTTONS 

SHUT OUT OIL, WATER 
Round pushbuttons have been added 
to the oil- and water-tight Series 61 
modular switching system. The 
switches are available as a 25-mm re- 
cess-mounted type and with an alu- 
minum front ring and mushroom 
cap. Engineered for industrial and 
process-control applications, the Se- 
ries 61 switches meet IP 65 and 
NEMA 4 and 18 specifications. The 
16-mm devices can be mounted on pe 
boards regardless of the number of 
poles (1, 2, or 3) or switching action. 
With ratings of 6 A and 250 V ac, the 
switches mount in a 5/8-in. round 
hole. Delivery is from stock to four 
weeks after receipt of order. Call for 
pricing information. 

EAO Switch Corp. 

198 Pepe’s Farm Rd. 

Milford, CT 06460 

(203) 877-4577 

> CIRCLE 829 





VW SOLID-STATE TIMERS 
OFFER VERSATILITY 

All modes of operation, including de- 
lay on make, delay on break, inter- 
val, and single-shot are available in 
the Versa-Timer series of solid-state 
timing modules. The TS Series de- 
vices offer fixed or adjustable time 





delays from 0.05 to 600 seconds in 
four standard ranges. The devices’ 
analog circuitry is fully encapsulat- 
ed in a molded 2-by-2-by-3/4-in. hous- 
ing with 1/4-in. quick-connect termi- 
nals. Operating voltages of 24, 120, 
or 230 V ac are available on all mod- 
els. Some are available with operat- 
ing voltages of 12. 24, or 120 V de. 
OEM pricing is under $7 in high vol- 
ume. Delivery is from stock. 

SSAC Ine. 

P.O. Box 1000 

Baldwinsville, NY 13027 

(315) 638-1300 

> CIRCLE 830 


Ww POWER RELAY SWITCHES 
270 V DC AT5A 

A 270-V de, 5-A power-switching re- 
lay is available for multiple applica- 
tions in the military, space, and com- 
mercial aerospace industries. The 
AP5 relay’s 1.25 in.® size and high re- 
liability is the result of Kilovac’s vac- 
uum-switching technology. Unlike 
most air-filled and solid-state relays, 
the AP5 relay is lightweight and 
space-efficient with over 2000 V of 
isolation across open contacts for 
safety. Single-pole, single-throw 
models are offered in normally open 
(AP5A) and normally closed (AP5B) 
configurations. Pricing for the 
AP5A is $208 in lots of 100. Through 
March of 1994, Kilovac is offering 
first-time users a single sample at 
the 100-piece price. Delivery is from 
stock to four weeks. 

Kilovac Corp. 

P.O. Box 4422 

Santa Barbara, CA 93140 

(805) 684-4560 

> CIRCLE 831 
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What a can of worms: impossible electronic and mechanical requirements, multiple vendors, looming deadlines. 
Make it easy. Throw the whole mess at us. We define quality as total customer satisfaction and maintain carefully 
controlled manufacturing systems to reduce lead times and costs on complete interconnect systems engineered for 
smaller and more precise electronic equipment. We’re using conductors as small as 44 AWG. High-speed coaxes 
with up to 93% velocity of propagation. Terminations to standard industry connectors or to 


specially designed custom connectors, including one that allows conductors to be terminated at 





a density of over 500 contacts per square inch. And terminations on flex circuits with center line PRECISION 


INTERCONNECT 


spacing smaller than 0.025”. That’s today. Tomorrow? Just tell us what you’re fishing for. an AMP company 


Precision Interconnect, 16640 S.W. 72nd Avenue, Portland, OR 97224 (503) 620-9400 Fax (503) 620-7131. Sales offices in U.S., Europe and Japan. 


LO) BON BO) Ne LO): (O02 
SIEST PROBLEMS. 
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PACKAGING. 


VW HEAT SINKS’ TABS 

LOCK ONTO PC BOARDS 
A self-locking tab that fastens heat 
sinks securely onto pc boards is now 
available. The Shur-Lock solderable 
tabs have a spring action that pre- 
vents the heat sink from leaning or 
lifting off during wave soldering. 
The tabs can replace other, more 
complex mounting hardware at low- 
er cost. The tabs fit 0.0938-in. holes 
and lock positively with an audible 
snap. They’re available on stamped 
heat sinks for TO-220, TO-218, TO- 
247, and other semiconductor pack- 
ages. Call for pricing and delivery. 

Aavid Engineering Inc. 

P.O. Box 400 

Laconia, NH 03247 

(603) 528-3400 

> CIRCLE 832 


v EPOXY ADHESIVE 
PERFORMS IC BONDING 


A one-component epoxy adhesive for 
chip bonding cures rapidly with ex- 
posure to heat. Loctite 3609 adhesive 
offers high thixotropic and deaerat- 
ed properties and is well suited for 
drop-shape control and high-speed 
SMT dispensing equipment. A typt- 
cal application is bonding of SMT de- 
vices to pe boards before wave sol- 
dering. The adhesive avoids slump- 
ing and stringing while providing a 
high dot profile with high green 
strength. Call for pricing and deliv- 
ery. 

Loctite Corp. 

705 N. Mountain rd. 

Newington, CT 06111 

(800) 562-0560 

> CIRCLE 833 


vW PLATFORMS MOUNT 
TOROIDS VERTICALLY 


A line of vertical-mount toroid plat- 
forms provides an economical, fast, 
and easy method of mounting to- 





roids vertically to pe boards. Be- 
cause there are no lead holes, the to- 
roid’s leads are not confined by the 
mount. Thus, they are free to termi- 
nate point-to-point. Or, the platforms 
can be customized by drilling holes 


for custom pe-board mounting. The 
platforms feature standoff feet to al- 
low for solder-fillet formation and 
flush cleaning of solder-flux resi- 
dues from beneath the assembly. 
Pricing is from $0.13 to $0.55, de- 
pending on size, in quantities of 1000. 

Robison Electronics Inc. 

P.O. Box 8121 

San Luis Obispo, CA 93403 

(805) 544-8000 

> CIRCLE 834 


v CIRCUIT CLEANER 

IS ENVIRONMENT-SAFE 
“Cold” benchtop circuit cleaning and 
degreasing combined with environ- 
mental safety are the keys to Axarel 
2200, a DuPont-formulated cleaner 





Used with Micro Care’s Trigger-Grip 
controlled dispensing system, the 
formulation can reduce cleanup 
costs by 40% or more on all types of 
circuits including hybrids, surface- 
mount stencils, and minute repair ar- 
eas as well as mechanical parts. Pric- 
ing is from $9 to $12 per canister de- 
pending on quantity. Delivery is 
from distributor stock. 

Micro Care Corp. 

34 Ronzo Rd. 

Bristol, CT 06010 

(203) 585-7912 

> CIRCLE 835 


W FLEX MATERIALS 
NEED NO ADHESIVES 


An adhesiveless material system for 
use in making multilayer and high- 
performance flexible printed circuits 
is available. The Flex-I-Mid 3000 sys- 
tem’s materials offer excellent di- 
mensional stability compared with 





traditional flexible material systems 
with adhesives, which makes for bet- 
ter execution of fine-line circuit de- 


signs. The absence of adhesive re- 


sults in a lower coefficient of ther- 
mal expansion for improved reliabil- 
ity of plated-through-hole barrels in 
multilayer circuit designs. In addi- 
tion, the materials allow for manu- 
facture of flexible and rigid-flex cir- 
cuits for reliable use at higher oper- 
ating temperatures. The materials 
incorporate one or more polyimide- 
based dielectric layers (0.5 to 2 mils) 
with rolled copper foils (0.5 to 2 ozs). 
The materials are made by direct ap- 
plication of polyimide to the metal 
foil. Call for pricing and delivery. 

Rogers Corp. 

Circuit Materials Div. 

100 N. Dobson Fd. 

Chandler, AZ 85224 

(602) 917-5270 

> CIRCLE 836 


Vv HERMETIC PACKAGES 
HANDLE HIGH POWER 
The V-I-P line of standard and cus- 
tom packages is a cost-effective solu- 
tion that exceeds the requirements 
of today’s largest and highest-power 
devices and circuits. High-tempera- 
ture, brazed-ceramic feedthroughs 
with 0.100-in.-diameter C15715 pins 
provide a current rating of 100 A and 






breakdown voltages of more than 4 
kV. Copper terminals provide for ex- 
ternal connections using No. 6 or 8 
screws. Standard designs are based 
on a 1.5-in.” Kovar frame and 0.050- 
in.-thick, 2-by-1.5-in. copper-moly 
composite base. Call for pricing and 
delivery. 

Ceradyne Inc. 

3169 Redhill Ave. 

Costa Mesa, CA 92626 

(714) 549-0421 

> CIRCLE 837 
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VW HEAT DISSIPATORS 
KEEP SYSTEMS COOL 
Thermal-management solutions for 
commercial, industrial, and military 
markets are detailed in the 1993 con- 
densed catalog of heat-dissipation 








The top 10 reasons 


to give U.S. Savings Bonds: 
190 They don’t require 
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book are power-semiconductor heat 
sinks for TO-3 through TO-247 pack- 
ages; heat sinks for ASICs, ICs, and 
MCMs; aluminum extrusions for 
power modules, IGBTs, SCRs, re- 
lays, panels, and cabinets; heat ex- 
changers; liquid cold plates; and 
much more. Complete design capa- 
bilities and manufacturing opera- 
tions are described. 

EG&G Wakefield Engineering 

60 Audubon Ra. 

Wakefield, MA 01880 

(617) 245-5900 
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Vv EMC CASE BROCHURE 
DETAILS VARIETY 

A design guide is available for the 

Ratiopac range of multi-functional 

system cases. The cases feature 


Yio can send then anywhere without having 


to pack them in big, brown boxes filled with OR 6. 


-) They only come in one color, 5 They're waiistee 2 
NR 
; ss @ See\denominations. sane if an already have 
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tile design for a wide variety of con- 
figurations. They can be used as ei- 
ther a portable desk-top case or 
mounted in a 19-in. rack. All external 
dimensions are identical to a 19-in. 
subrack for mounting standard bus- 
structured backplanes and plug-in 
units from the front or rear without 
additional accessories. 

Schroff Inc. 

170 Commerce Dr. 

Warwick, RI 02886 

(800) 451-8755 

> CIRCLE 839 
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NEW LITERATURE 


‘v MCM CAPABILITIES 
SHOWN IN BROCHURE 
Capabilities for multichip modules in 
both ceramic technology (MCM-C) 
and ceramic with deposited thin-film 
dielectrics (MCM-D) are featured ina 


<3 Lees 






color brochure. Details of the tech- 
nologies are provided as is a compari- 
son of MCM materials including alu- 
mina, aluminum nitride, silicon car- 
bide, mullite, low-temperature co- 
fired ceramic, and low-epsilon 
ceramic. The brochure also contains 
standard MCM design guidelines 
and details of the company’s MCM 
design, simulation, and subcontract- 
assembly capabilities. 

Kyocera America Inc. 

8611 Balboa Ave. 

San Diego, CA 92123 

(800) 468-2957 

> CIRCLE 840 


Vv TAPE PROBLEMS SOLVED 
IN 36-PAGE BROCHURE 

A comprehensive 36-page catalog 
provides a quick technical reference 
to electrical and electronic tapes 
from eight leading manufacturers. 
The catalog features tapes for manu- 
facturing and assembly as well as 
foil shielding and anti-static tapes. 
Information is provided on EIS’s val- 
ue-added fabrication and slitting ca- 
pabilities. 

Electrical Insulation Suppliers 

Ine. 

300 N. Mannheim Rd. 

Hillside, IL 60162 

(708) 547-5400 

> CIRCLE 841 


v DIN ENCLOSURES 

HOUSE VARIOUS SYSTEMS 
A 20-page, full-color catalog intro- 
duces over 50 basic DIN rail-mount 
electronic enclosures. The catalog 
provides design features, technical 





data, and ordering information. The 
versatile, non-metallic housings are 
available easy-to-assemble kits that 
feature from four to 144 integral, 
ready-to-wire terminals. Enclosures 
are rated for 300 V and up to 25 A and 
12 AWG. They’re well suited for 
housing devices such as relays, tim- 
ers, transducers, sensing and mont- 
toring devices, pc boards, and more. 

Altech Corp. 

35 Royal Rad. 

Flemington, NJ 08822-6000 

(908) 806-9400 

> CIRCLE 842 


v EMI SPRING GASKETS 

SEAL OFF ASSEMBLIES 
A 16-page catalog describes a line of 
canted coil spring gaskets for EMI/ 
RFI shielding. The catalog details 
the advantages of the concept and 
covers assembly techniques, materi- 
als, and compression forces. It also 
includes charts comparing shielding 
effectiveness at frequencies up to 
100 GHz with a standard spring se- 
ries. The gaskets are available in 
stainless steel and beryllium copper 
and may be plated as desired. They 
offer metal-to-metal contact with 
minimal apertures. 

Bal Seal Engineering Co. Inc. 

620 W. Warner Ave. 

Santa Ana, CA 92707-3398 

(714) 557-5192 

> CIRCLE 843 


VW SOLDERING PRODUCTS 
WON’T HARM PLANET 
A 20-page catalog details a full line 
of environmentally friendly solder- 
ing materials, specialty chemicals, 
and dispensing equipment. The cata- 
log includes sections explaining ma- 
terials parameters, such as the parti- 
cle shape and size in the company’s 
Delta solder pastes. Another section 





explains the viscosity of the pastes 
and how that parameter is mea- 
sured. A selection guide aids in 
choosing the correct paste for a giv- 
en application. Still other sections 
discuss solder reflow and how vari- 
ous processes relate to the compa- 
ny’s broad line of fluxes. Four-color 
illustrations are used throughout. 

Qualitek International Inc. 

315 Fairbank St. 

Addison, IL 60101 

(708) 628-8083 

> CIRCLE 844 


W HIGH-TEMP MATERIALS 

INCLUDE ADHESIVES 
Adhesives, ceramics, and other high- 
temperature materials are described 
in detail in Volume 92, Number 18 of 
Cotronics’s handbook. A high-per- 
formance materials selector breaks 
out the product lines by tempera- 
ture. Fourteen sections offer full de- 
scriptions of insulation products, 
high-temperature tapes and fabrics, 
machinable and castable ceramics, 
various cements and epoxies, pot- 
ting materials, coatings, sealers, 
binders, putties, safety products, 
and more. A handy table outlines the 
physical properties of refractory, ce- 
ramic, and intermetallic materials. 

Cotronics Corp. 

3379 Shore Pkwy. 

Brooklyn, NY 11235 

(718) 646-7996 

> CIRCLE 845 


Vv ENGINEERING PLASTICS 

DESCRIBED IN FULL 
A 22-page brochure offers full de- 
scriptions and full-color illustrations 
of a broad line of engineering plas- 
tics. Amoco Performance Products’ 
wide array of plastics is covered. 
These include the company’s Udel, 
Mindel, Radel A and R, Amodel, Xy- 
dar, Torlon, and Kadel resin brands. 
The brochure’s text describes each in 
terms of mechanical, electrical, and 
chemical properties and outlines 
their agency approvals. Numerous 
color photographs detail the resins’ 
applications in electronic systems 
and others. 

Amoco Performance Products 

Ine. 

4500 McGinnis Ferry rd. 

Alpharetta, GA 30202-3914 

(800) 848-9744 

> CIRCLE 846 
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dale Power Consumption Monolithic Sevinch for \ppt Control : 








No External Components Needed "Pesined for Earipatibility 
Now, Micrel solves your PCMCIA Vpp switching Designed to exceed PCMCIA specifications and 
headaches with the easy-to-use MIC2558 PCMCIA recommendations, the MIC2558 outputs over 120mA 





Vpp switching matrix. An industry first, this 
device provides full PCEMCIA Version 2 com- 
patibility, switching all PCMCIA Vpp volt- 
ages for independent Vpp and Vppg pins. 


of programming current. Its internal control logic 





operates from either 3.3V or 5V standard sup- 
plies (the control section is rated from 2.8V 
through 6V), and is logic compatible with 
industry standard PCMCIA controllers. For 


Alternatively, it drives two separate sockets. 





This dual switch, supplied in a small surface mount smaller systems, the MIC2557 single output switch 
package, outputs two independent Vpp output volt- supports one card slot. 
ages, typically selecting between 12V, or Voc (5V or Micrel Supports You 


3.3V), zero volts, or high impedance. Simply connect 
the MIC2558 to the power supply, PCMCIA controller, 
and card slots, and your PCMCIA power system design 


Complete applications support is available for 
all aspects of your PCMCIA power control implemen- 


: tation, including an informative booklet on PCMCIA 
is complete. The MIC2558 replaces several discrete ech alta 4 Se ie 
las tolue” logic. aid iene power switching, industry standard controller inter- 

Eee eee ve ae BI» + facing, and zero OFF mode current consumption Vpp 
low cost, small area, highly reliable solution. No a 
1 and Vcc control. Micrel is committed to remaining 
SECTORS COMPO ents, Are fe cessary. your choice for PCMCIA power control. 


Designed for Efficiency Call or FAX Micrel for complete details on this 


With the MIC2558, you save money, design time, easy-to-use problem solver. MIC2557/2558 orders 
board space, and power — the MIC2558 is designed to are shipped from stock. Micrel Semiconductor, 
draw mere nanoamperes under most circumstances. 1849 Fortune Drive, San Jose, CA 95131. 

No need to switch the power to this power switch! Phone: (408) 944-0800, FAX: (408) 944-0970. 














| Micrel PCMCIA Switching Products Availability 


_| MIC2557BM Single Vpp Switch Matrix _| Available Now 
MIC2558BM Dual Vpp Switch Matrix Available Now 
MIC5014BM +2.75V to 5V Vcc FET Switch Driver 
MIC5016BM +2.75V to 5V Dual Voc FET Switch Driver| Available Now 








Se MUG O ND Vest es 
High Performance Analog & Power ICs 


| Available Now 
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NEW LITERATURE 


W PROCESSING GUIDE 
DEMYSTIFIES POLYMERS 
Optimizing the molding and extru- 
sion of Vectra liquid-crystal poly- 
mers is the subject of a processing 
and troubleshooting guide. Written 

















for processors, tool builders, and 
parts designers, the guide contains 
summaries of start-up conditions for 
injection molding and extrusion. The 
material is particularly suited for 
SIMM sockets. Included are solu- 
tions to a wide range of common 
molding problems including burn 
marks, discoloration, flashing, jet- 
ting, short shots, sinks and voids, 
and more. Guidelines are offered for 
material selection and handling. 

Hoechst Celanese Corp. 

Information Center 

114 Mayfield Ave. 

Edison, NJ 08818-3053 

(800) 235-2637 

> CIRCLE 847 


Vv CUSTOM ENCLOSURES 

OFFER FLEXIBILITY 

A 24-page brochure on custom enclo- 
sure design and fabrication details 
the possibilities available with the 
Widney 20/30 enclosure system. 
This pre-engineered system pro- 
duces rigid frameworks using ex- 
truded aluminum members. Com- 
plex enclosure shapes can be 
achieved with a selection of over 50 
different stock angled extrusions 
and matching corner castings. The 
heavily illustrated brochure contains 
drawings of all component types and 
is filled with ideas for their combina- 
tions. A full line of accessories such 
as panel latches, handles, hardware, 
doors, and hinges is also detailed. 
Crystal Mark Inc. 

Custom Enclosure Div. 

1062 Fairview Dr. 

Carson City, NV 89701 

(800) 788-7521 

> CIRCLE 848 


W STATIC PROBLEMS 

SOLVED IN BROCHURE 
Anyone in need of complete static 
protection will find the 24-page cata- 
log from EIS to be helpful. The cata- 
log describes the latest, state-of-the- 
art products for static control. In- 
cluded is a complete line of worksta- 
tion items including ionizers, wrist 
straps, monitors, static-test equip- 
ment, soldering equipment, floor 
and table mats, cleansers and chemi- 
cals, garments, and more. Profusely 
illustrated with photographs, the 
catalog contains capsulizations of 
the features of many products. The 
company also offers free static-con- 
trol surveys of facilities that result 
in written recommendations for stat- 
ic-control measures. 

Electrical Insulation Suppliers 

Ine. 

300 N. Mannheim Fd. 

Hillside, IL 60162 

(708) 547-5400 

> CIRCLE 849 


W TWO ENCLOSURE LINES 
COVERED IN CATALOG 

The ESQ and Emcor I modular enclo- 
sure systems are now presented in 
one easy-to-use, 72-page color cata- 
log. New ESQ options include 30-in. 
panel-width frames and redesigned, 
lower-cost wedge units. The Emcor | 





family now offers 30-3/4-in.-deep 
frames and new window-door op- 
tions. These fully modular systems 
cover unlimited console configura- 
tions and a large variety of accesso- 
ries. The catalog summarizes op- 
tions, features metric conversions, 
and includes diagrams. 

Emcor Products 

1600 4th Ave. N.W. 

Rochester, MN 55901 

(507) 289-3371 

> CIRCLE 850 





W METAL-FAB SERVICES 
REVIEWED IN BROCHURE 


ESI 









A brochure is available with an over- 
view of precision sheet-metal-fabri- 
cation services and highlighting 
product specialties, which include 
custom card enclosures, Euro su- 
brack systems, packaging accesso- 
ries, and injection-molded plastics. 
The full-color, 24-page brochure de- 
picts a full range of capabilities and 
equipment. It also illustrates an ar- 
ray of finished products. 
Electro-Space Fabricators Inc. 
300 W. High St. 

Topton, PA 19562-0067 

(215) 682-7181 

> CIRCLE 851 


VW INTERFACE MATERIALS 

ATTACK THERMAL WOES 
A 20-page brochure profiles the Cho- 
Therm family of thermal-interface 
materials. Included are thermally 
conductive insulators, mounting 
pads, adhesive tapes, comformable 
gap fillers, and potting compounds. 
In addition to details on the compa- 
ny’s thermal pads, descriptions of 
new products include the Thermat- 
tach double-sided adhesive tapes, 
Cho-Therm T500 chiller-plate insula- 
tors, and ribbed forms of the Cho- 
Therm gap fillers. Configuration 
charts with dimensions and part 
numbers for all standard thermal 
pads are provided. A highly informa- 
tive section offers a primer on heat- 
transfer fundamentals and how 
thermal-interface materials can help 
solve problems related to hot spots 
within systems. 

Chomerics Inc. 

77 Dragon Ct. 

Woburn, MA 01888 

(617) 935-4850 

> CIRCLE 852 
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nparalleled price and performance with 
un Microsystems’ open system architecture. 


orces with Sun to bring the 


SPARCclassic” workstation technology 





patties 





eMicroSPARC Processor 

THE SPARC LXE 21 SPECmarks 

°8 to 96Mbytes DRAM 

*Twisted Pair Ethernet 
°10Mbyte/sec SCSI Il Port 
eKeyboard/Mouse Port 

*Two RS-232 ports support all 
Sunlink applications 

°Full bi-directional Centronics Port 
eAudio Input and Output 

for multimedia applications 

*Two SBus Slots support over 

300 SBus Modules 

°512 Kbytes EPROM 

*Solaris I.x and Solaris 2.x 

eSun VME controller 

*Open Boot PROM 

VxWorks, Lynx, and VADSworks 
for real time and ADA environments 


Re. Americas ond Pacific Rim 


Esai 


Base 
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\ “Trade shows are valuable, 
m! but I learn more from my 
| industry publications.” 


Your customers and prospects 
agree that trade shows are worth 
attending. But they also agree 
that specialized business publica- 
tions are worth a great deal more 
to them. Because that’s where they 
find more of the important infor- 
mation they need to know. A 
recent study, conducted by the 
Forsyth Group, proves it. 

Almost 10,000 business and 
professional decision makers 
participated in the study. They 
were asked what sources they find 
most useful in providing informa- 
tion about the products and 
services they buy for their compa- 
nies. Trade shows, salespeople and 
direct mail were all well regarded. 
But overall, specialized business 
publications clearly took top 
honors. 

Trade magazines are also at 
the top of the list when you 
consider cost per contact. No 
other medium is more efficient. Or 
has more credibility. 

For a free copy of the study, 
please write to American Business 
Press, 675 Third Avenue, Suite 
400, New York, NY 10017 


ABP 


Where business 
goes shopping. 





PRODUCT INNOVATION 


CLEVER DESIGNS SPAWN 
A()-MHZ/10-B11/0.2-W ADCS 


FINE-LINE CMOS Procgss AND CREATIVE 
ARCHITECTURES DELIVER WIDEBAND-SAMPLING-RATE 
ADCs NEEDING JUST 75 To 350 MW OF 5-V POWER. 





nlike their digital-to-analog converter kin, which are totally 
dominated by just a few basic architectures, IC analog-to- 
digital converter designs are as varied as the imaginations of 
their designers. ADCs with 12 or more bits of resolution and 
sampling rates in excess of 1 MHz reflect this trend. Similar- 
ly, 10-bit ADCs, until recently rather slow and in little de- 
mand, are now beginning to follow suit. 

Though 10-bit architectures have been dominated by simple CMOS succes- 
Sive-approximation-register (SAR) or two-step (half-flash) designs, a grow- 
ing demand for higher-speed 10-bit devices has prompted a move to more un- 
common architectures. However, until now, most advanced 10-bit ADCs still 
also employ two-step designs (ELECTRONIC DESIGN, Ap”. 1, 1993, p. 42). 

Now two companies, Crystal Semiconductor and Signal Processing Tech- 
nologies (SPT), have developed “millipower’’ 10-bit, 40-MHz CMOS ADCs, 
each employing a novel architecture. While they share relatively similar 
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Calibration 


controller Clock 


generation 






1. A PAIR OF 4-BIT PIPELINED ADCs, (blocks 1-4) operating in parallel in a “ping-pong” mode, generate the four most- 
significant bits (MSBs) for this Crystal Semiconductor CS5480 40-MHz, 10-bit ADC. The remaining six bits and three extra bits for digital 
calibration are generated by the single 9-stage pipelined ADC (blocks 5-13), which follows the four MSB stages. 
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10-BIT, 40-MHz, SUB-500-mW CMOS ADCs 





specifications and combine 1-wm or 
finer-line CMOS processes with 
switched-capacitor analog circuitry, 
their only other common trait be- 
yond that is a degree of parallelism. 
Crystal’s 40-MHz/10-bit CS5480, 
which typically needs just 875 mW of 
power from a 5-V rail (maximum 
power runs 500 mW), employs a 18- 
bit ‘‘pipelined” architecture. Its four 
most-significant bits (MSBs) are 
handled by two “pipelines” running 
in parallel (Fig. 1). SPT’s offering, 
actually a family of five 10-bit IC 
ADCs, uses an architecture dubbed 
“Sequential-SAR” (S-SAR) based on 
multiple SAR ADCs running in par- 
allel (Fig. 2). The 40-MHz SPT7860 is 
the fastest of SPT’s ADC family. The 
five devices provide sampling rates 
of 5, 10, 20, 25, and 40 MHz, with typi- 
cal power dissipation from a 5-V rail 
being 75, 100, 140, 150, and 200 mW, 
respectively. The CS5480 is built on a 
0.8-um process; SPT’s family is built 


SPECIFICATIONS FOR THE 17 = gene tL ADCS 


: Sanniing rate, MHz / _ _ 
_ Integral nonlinearity, bits - 1 
Differential nonlinearity, bits . 0.5 


No missing codes ton b _ 10 _ aw 
. s00/3750) 


ee = tion, mW 


_f, = 0.5 MHz 
i-1MHz 

f= 3.58 MHz 
ie = ee 
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on a l-um process. 

As noted earlier, 10-bit ADCs have 
been cast as low-performance or- 
phans. However, market forces and 
advances in technology are bringing 
new high-speed devices to the fore. 
While fine-geometry CMOS process- 
es made 10-bit ADCs virtually as 
easy to build as 8-bit devices, major 
applications have arisen for units 
with sampling rates beyond a few 
megahertz. 

For example, 5-MHz sampling 
rates are needed in handheld CCD 
document scanners; high-end scan- 
ners and low-end video applications 
require 10-MHz sampling rates; and 
standard-broadcast video cam- 
corders need 20-MHz sampling 
rates. Furthermore, high-end video 
applications take advantage of over- 
sampling at 25 MHz; automotive col- 
lision-avoidance radar receivers un- 
dersample at 25 MHz; and medical ul- 
trasound scanners and professional 
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broadcast-studio video equipment 
want 40-MHz sampling rates. In ad- 
dition, digital communication appli- 
cations undersample in the 20-to-25- 
MHz range. 

Using an ADC in an undersam- 
pling mode requires that it provide 
an input bandwidth far greater than 
its maximum sampling rate, much 
like the six ICs described here (see 
the table). The slower SPT units’ in- 
put bandwidth doesn’t drop off as 
rapidly as their sampling rate, poten- 
tially opening them up to new under- 
sampling applications. For example, 
the input bandwidth of the 5-MHz 
SPT7835 typically runs at 100 MHz 
while that of the 40-MHz SPT7860 
and CS5480 are 250 and 200 MHz, re- 
spectively. Thus, while all six ADCs 
are well equipped to undersample 
bandlimited signals well above their 
Nyquist rate, the ratio of input-sig- 
nal bandwidth to sampling rate is 
highest among the slower ADCs. 


~ SPT7850 _SPTTeAO 


cc 0 és 
165/140 (t) Bosnia iS _ HE 


100 (t) 
12 
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"MICROPROCESSOR PERIPHERAL C- ~ 7 


_ . PART NO. DESCRIPTION 


— NJU6355 Serial Interface Real Time Clock for 4-bit cru 
—_-NJU3711. 88-bit Serial In Parallel Out oo 
NJU3712 88-bit Serial In Parallel Out with Cascade Functi 
NJU3713_ 12-bit Serial In Parallel Out 
~NJU3714. ~—s- 12-bit Serial In Parallel Out with Cascade Functo 

_ NJU3715 —_16-bit Serial In Parallel! Out . 
-NJU3716 —_16-bit Serial In Parallel Out with Cascade Functic 
~NJU3718 ~=—.20-bit Serial In Parallel Out with Cascade Funetio 
~NJU3719 ~=—-—-24-bit Serial In Parallel Out 






















: ‘ All New sesceaetas al IC'sa are available in cucpenouee eS Packages. : 


ok Representatives are wanted i in: 
Illinois, Pennsylvania and Colorado 


x Distributors wanted seep ie United mid 


_For additional information or to request samples, ees call NUR at (a1 5) g 961 -3901 or 
‘our r Representative in your area. NJR Be eile ie are located serous yt the USA and d Canada. 





NJR CORPORATION. 


A Subsidiary of New Japan Radio Company, Ltd. 
340-B East Middlefield Rd. 
Mountain View, CA 94043. U. cS ie 
Tel: 415-961 -3901 Fax: ke -969- 4409 | 
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These ADCs could find their way 
into classic data-acquisition systems 
(DASs). Many such systems contain 
tens or even hundreds of sensors 
(such as thermocouples) and/or 
sense other signals (e.g., power-sup- 
ply voltages) in which 8- or 9-bit accu- 
racy is sufficient. All of these ADCs 
offer sampling and 8- or 9-bit inte- 
gral linearity, which is minimum for 
the SPT and Crystal units, respec- 
tively. Consequently, a multichannel 
multiplexer and a programmable- 
gain-amplifier (PGA) can be added 
ahead of the ADC to form the DAS. 

If full 10-bit accuracy is required, 
several multiplexer channels can be 
fed several voltages from refer- 
ences, creating a system calibration 
that includes the multiplexer and, if 
used, the PGA (in virtually all of the 
dynamic applications for these 
ADCs, de errors like integral and dif- 
ferential nonlinearity, offset, and 
gain have minimum effect). 

When monitoring a 100-channel 
system with the 5-MHz SPT7835, the 
per-channel sampling rate is still 50 
kHz. This permits sampling ac sig- 
nals, such as those from vibration 
sensors, at Nyquist rates up to 25 
kHz. And because the ADC features 


ADC section 1 


3. EACH STAGE OF THE PIPELINED ADC consists of identical Hit stages 





that decide if the input signal is larger or smaller than a reference voltage. If it’s larger, the 
stage codes that bit as a logic 1. If it’s smaller, the bit is coded as a logic 0. The code is 
applied to the DAC and subtracted from the input. The difference is multiplied by two in the 
residue amplifier, grabbed by the sample-and-hold amplifier, and fed to the next stage. 


a typical input bandwidth of 100 
MHz, undersampling can be per- 
formed on significantly-higher-fre- 
quency bandlimited input signals. 


SEQUENTIALSAR 

SPT’s proprietary sequential-SAR 
architecture represents an extension 
of the common SAR ADC technique 
(Fig. 2, again). In the S-SAR archi- 
tecture, an array of multiple 11-bit 
SAR ADCs, each with its own indi- 
vidual differential-input sample-and- 
hold amplifier, sequentially convert 
(sample and quantize) the analog in- 


circuit 





ADC developed by Signal Processing Technologies can achieve a 40-MHz sampling rate (2.5 


e 2. BY RUNNING 16 SAR ADCs IN PARALLEL at 2.5 Miz, the SPT7860 


multiplied by 16 = 40). The 16 SARs sequentially sample the input every 40 ns. 
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put. The three slower SPT convert- 
ers each employ 8 SAR ADCs, while 
the two faster units each sport 16. 

By using asingle reference divider 
for each DAC in all 16 SARs, as well 
as a 1-um CMOS process, the SARs 
can be crammed onto a die that’s just 
100 by 150 mils. Eventually, the con- 
verters will shrink in a 0.8-um pro- 
cess, increasing both performance at 
40 MHz and overall accuracy due to 
improved device matching. 

Each of the 16 SARs in the 40-MHz 
SPT7860 samples its input at 2.5 
MHz. Because every SAR is driven 
by phase clocks P, through P,,, they 
take their input sample sequentially 
at 400-ns (1/2.5-MHz) intervals. The 
16 sequential, 11-bit, parallel-digital 
outputs feed an 11-bit, 16-input mul- 
tiplexer. The multiplexer combines 
the 16, 11-bit time-interleaved 2.5- 
MHz digital words into a train of par- 
allel 11-bit words to provide the 40- 
MHz word rate (2.5 MHz multiplied 
by 16 = 40 MHz). After combining 
the output of the 16 SAR ADCs, the 
circuit uses the extra 11th bit for dig- 
ital error correction. The correction 
algorithm eliminates errors due to 
the finite settling time of the ADC’s 
front end, permitting a greater sam- 
pling rate. It also converts the 11-bit 
word to a 10-bit word. An external 
clock in the timing and control block 
develops the 16 phase clocks. 

The S-SAR also features a novel 
autocalibration scheme that elimi- 
nates the gain and offset of each of 
the 16 ADCs in the array. This proce- 
dure ensures that dynamic errors 


-aren’t introduced by the converter 


topology. The calibration is per- 
formed at the beginning of each 
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SCS! Target Ermulator 


Target Emulator 











Mutiplexer Switch 





. SCSI-bus Multiplexer 
Model SM-900 


Initiator Emulator 


Portable SCSI Analyzer 


® SCSI 1& 2 FAST & WIDE 
(16 BIT) support. 





us Analyzer ANICOT Model DSC-216 


= Over 10 MHz tracing with 
20 nanosecond resolution. 


= Standalone unit with built-in 
El display (80 x 24) and 
keypad. 


(Arye 37) 


= 2 ine eeees Fu C | = Easy to use. Easy to read 
| SCSI English display. 


(415)322-5322 FAX: (415)322-0455 
115 Constitution Drive, Menlo Park, CA 94025 USA 
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10-BIT, 40-MHz, SUB-500-mW CMOS ADCs 


ADC’s conversion. As a result, the 
ADC can handle changes in operat- 
ing conditions such as temperature 
or the 5-V power rail. 

At the heart of each SAR lies an 
autozero comparator with a fully-dif- 
ferential input. Autozeroing im- 
proves rejection of the high-frequen- 
cy noise typically present in high- 
data-rate systems. In addition, a 
unique sampling sequence used in 
the front end of the comparator re- 
duces the effect of charge injection. 
Prior to each SAR’s sampling of the 
signal, three clock cycles are used to 
sample the common-mode voltage, 
the offset error, and the gain error. 
Using this technique, the ADC can 
interpret pedestal error (caused by 
device mismatch) as offset, which is 
removed by autocalibration. 

An external voltage reference be- 
tween 3 and 5 V sets the full-scale 
input signal range. Depending on the 
de accuracy required by the applica- 
tion, a well-filtered version of the 5-V 
analog supply rail may be used. 

As noted earlier, Crystal’s CS5480 
employs a 13-bit pipelined architec- 
ture in which the first four bits (the 
MSBs) are created by a pair of paral- 
lel pipelines running in a “ping- 
pong” mode (Fig. 1, again). The two 
pipes alternately (in a 50% duty cy- 
cle) start quantizing, at 20 MHz, the 
voltage held by the front-end sam- 
ple-and-hold amplifier. 

The CS5480 operates in a either a 
single-ended, or differential-input 
configuration. It provides a maxi- 
mum full-scale input-voltage range 
of 1.2 V p-p when it’s connected for 
single-ended operation and double 
that when connected for differential 
operation. The pair of parallel pipes 
cut analog power needs by a factor 
of two due to the square-law rela- 
tionship between the g, and the 
drain current for CMOS devices. The 
parallelism also increases immunity 
to clock-duty-cycle variations be- 
cause these stages run off an inter- 
nally-generated and divided clock. 
Prior to connection to the output 
pins, logic combines the MSB data 
bits from the left- and right-hand 
pipeline, diy. and d_,_., respectively. 

Fully-pipelined ADCs use one 
comparator per bit. Thus, 23 compar- 
ators are used for the CS5480: 8 com- 
parators for the first four bits (the 
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MSBs), 9 for the LSBs, and 6 more 
for the overrange and underrange 
function. The 40-MHz SPT converter 
uses 16 comparators. The pipelined 
architecture might be looked upon as 
the ultimate in multistep ADCs with 
a separate step or stage for each bit 
(Fig. 3). Whereas a typical two-step 
(half-flash) architecture would re- 
quire a residue amplifier with a gain 
of 25 or 82, as well as 64 comparators, 
the pipelined approach maximizes 
speed by minimizing gain, dropping 


this interstage gain to just two. The. 


last stage needs only a comparator. 

The DAC consists of a simple cir- 
cuit that switches between a pair of 
reference voltages. It can be used for 
all stages. Both the DAC and the 
ADC (the comparator) are 1-bit cir- 
cuits, therefore they’re inherently 
linear. Unlike the SPT converters 
that require an external reference, 
the CS5480 features an internal 1.2-V 
reference that can be overridden by 
an external reference. 

The CS5480 employs an unusual 
digital-calibration scheme that takes 
advantage of the three overlap bits 
provided by the 18-bit converter and 
the output bits of each stage. It elimi- 
nates the effects of capacitor mis- 
match, offsets, and finite gain error. 
The calibration scheme ensures that 
the ADC function is as close to its 
normal operation as possible during 
calibration. This technique is based 
on the concept that any curved line 
looks straight if viewed over a small 
enough interval. That is, a curved 
line represents a collection of 
straight lines connected end to end. 

The ADC’s unaltered transfer 
function can be considered a curved 
line broken into equal-sized straight 
lines, or chords. These chords can be 
pieced together, or mapped onto an 
actual straight line representing the 
true de transfer function. The inher- 
ent accuracy from the digital semi- 
conductor process used determines 
the size of the interval over which the 
ADC’s transfer function is straight. 
A more accurate analog process pro- 
vides a longer straight-line interval 
than a less-accurate digital process. 
The first four stages of the pipeline 
represent a chord (Fg. 1, again). 

During calibration, the ALU in the 
calibration controller digitally maps 
the actual transfer function onto the 


LECTRON I C 
JANUARY 24, 1994 


ideal transfer function. The ALU cal- 
culates the gain and offset for the 
four MSBs of each chord. These cor- 
rection values (numbers) are stored 
in RAM and applied to the digital 
multiplier. As a signal passes down 
the pipeline, the digital multiplier | 
performs a shift-and-add-multiply 
operation on the digital bits serially, 
and in real time. 

The accuracy of the technique de- 
termines the number of chords. The 
lower-order bits determine the 
straight-line interval while the high- 
er-order bits (MSBs) are being calli- 
brated. The MSBs, dj,_,, and doa, be 
come the address to the RAM. With 
the higher-order bits calibrated, any 
channel-to-channel mismatch be- 
tween the parallel paths (which 
might otherwise show up as “‘tones’’) 
are calibrated out. Note that the 
overrange bits are used internally— 
they’re not brought out to pins. 

The parallel architecture and its 
calibration circuits are only practical 
because each ADC’s 174-by-205-mil 
die is built on a fine-line (0.8-u~m) 
CMOS process. About half the die is 
taken up by the digital calibration 
circuitry, with the calibration con- 
troller and digital multiplier using up 
about 75% of this area. 

Both Crystal and SPT provide 
evaluation boards for their convert- 
ers. The boards also contain recon- 
struction DACs.L1 


PRICE AND AVAILABILITY 
Crystal’s CS5480 10-bit/40-MHz ADC 
comes in a 28-pin PLCC as well as 28-pin 
LCCs. It’s rated for operation from —40 to 
+85C. Military-temperature-range con- 
verters will be available in the future. See 
the table for pricing in quantities of 1000. 
Converters will be available in small 
quantities within 90 days. 

Crystal Semiconductor Corp., P.O. Box 
17847, Austin, TX78760; Mike Paquette, 
(512) 445-7222, fax: (512) 462-2723. 

CIRCLE 515 
SPT’s family of 10-bit, 5-to-40-MHz ADCs 
come in 28-pin DIPs, CERDIPs, and 
SOICs. The ICs are rated for operation 
from 0 to 70C. See the table for pricing. 
Small quantities are available from stock. 

Signal Processing Technologies, Inc., 
4755 Forge Rd., Colorado Springs, CO 
80907; Rick Mintle, (719) 528-2314, fax: (719) 
528-2370. CIRCLE 516 
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The Television Guide to the Future of Corporate Computing. 
Airs this quarter on CNBC, Saturdays at 4:00 pm (EST). 
For more information call Dale Britte at 


f you want (305) 421-2226 
lo stay ahead 
of your competition... 
loirt miss ComputerWatch 


ComputerWatch will feature ADVANCED RETAIL TECHNOLOGY'S 
Direct Order-Entry Terminal (DOT™) System. Viewers will 
discover how the DOT™ consists of a two-way transaction based 
information transfer system designed for order entry and/or 
inventory management that will meet all the requirements of 
home, office and field use. 





ComputerWaich is another fine Brookstone Production 








FEATURES INCLUDE: 


Simple, reliable attractive 
product design 
Built-in printer, keypad, 
scanner and modem 
Full alpha numeric capability 
Easy to read LCD display 
Error-free communications 
protocol 
“0 Personal Identification 
Number (PIN) acceptance for 
order authenticity 
Two way communication 
capabilities (E-Mail) 
Multilingual capabilities 
Light, portable, easy to use 
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You get superior quality 
in KEMET capacitors, 
because we put 
superior training in 
KEMET people. 


Automated production makes our 
components good—and top-notch 
people make them great. Here’s 
how our company-wide training 
programs pay off for you in 
important cost-savings. 

Better quality — at a reasonable 
cost—comes automatically. Our 
better-trained people efficiently 
eliminate production problems, 
to assure that our products meet 
your specifications exactly. 

Product consistency is vital— 
that’s why most of our people are 
cross-trained on several jobs, to 
assure that qualified people are 
always available. 

We keep costs down through 
continual product and production 
improvements. It takes inspired 
people to achieve that, so we con- 
tinually train and motivate ours. 

The quality of our people is 
one of many reasons we think 
you should consider a partnership 
with KEMET. 

A long-lasting, productive 
partnership. 


KEMET 


eee 
Electronics Corporation 


P.O. Box 5928 
Greenville, SC 29606 
803/963-6348 


U.S.A., Newport Beach, CA, ee Bide 640- oo FAX: (714) 720- ayes eta TX, 
Sore heal hah -7501, FAX: (214) 24 Fae teen Ea urg, IL, Phone: (708) 517-103 FAX: (708) 
517. efield, MA , Phone: ‘ei; 245-4 646, FAX: (617) 245-1595; Grell, SC, Phone: 
1803) 2 242- eres, FAX: (8 03) 242-5795; EUROPE, Switzerland, Phone: 41-22-715- 0111, 
FAX: 41-22-738-3918; Germany, eee 49-89-46-30- 01, FAX: 49-89- 46-04-117; France, 
Phone: 33-1-46-87-70-95, FAX: 33-1-49-78-06-63; United Kingdom, Phone: 44-279- 757-343, 
FAX: 44-279-757-188; Shae Hon Kong, Phone: 852-363- 1088, FAX: 852-363-2161: Singapore, 
Phone: 65-227-2225, FAX: 65-227-2224: ROC, Phone: 886-2-752-8585, FAX: 886-2-721-3129: 
Korea, Phone: 82-2-712-5821, FAX: 82-2-712-5823 





PRODUCT INNOVATION 





BECAUSE IT’S BASED ON THE VXI instrument-on-a-card standard, the 


SX4610 SDH/Sonet analyzer offers a smaller footprint than previous test solutions. 
Moreover, it ensures greater flexibility when choosing additional hardware and software. 


SYSTEM PERFORMS FULL 
D H/SONET TESTING 


USING AN OPEN ARCHITECTURE 
ENSURES THAT THE ANALYZER CAN 
GROow AND MATURE IN TANDEM 
WITH COMMUNICATION STANDARDS. 








JOHN NOVELLINO 


his is the year when it’s all expected to come together for the data- 

communications industry. With the mounting popularity of 

broadband digital applications, a number of products featuring 
technologies like asynchronous transfer mode (ATM) are scheduled to be 
introduced this year (ELECTRONIC DESIGN, Nov. 11, 1993, p. 18). The strong 
demand for such products is forcing network-element suppliers to reevalu- 
ate their manufacturing test strategies. Thus, test-system size, throughput, 
and flexibility are more important than ever. 

Regardless of the specific application—ATM, video, interactive multime- 
dia, etc.—this burst of communications growth will center on the two major 
data-transmission standards: the worldwide Synchronous Digital Hierarchy 
(SDH) standard, and the U.S. Synchronous Optical Network (Sonet) stan- 
dard. The fact that the standards allow equipment from different vendors to 
be used in a system will ensure SDH/Sonet’s widespread use. 

To meet the increasing test needs of telecommunications OEMs, Tektronix 
introduced the SX4610 SDH/Sonet analyzer. The VXI-based system offers 
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complete SDH/Sonet payload and 
overhead test capabilities. Lying at 
the heart of the system is the VX4610 
generator-receiver module. Also in- 
cluded are a slot-0 module, a 18-slot 
C-size mainframe, a personal com- 
puter with an IEEE-488 (GPIB) in- 
terface and cable, and graphical- 
user-interface software. A SCPI-like 
(Standard Commands for Program- 
mable Instruments) command struc- 
ture and an open-system architec- 
ture facilitate VXI system integra- 
tion and test-program development. 


A BETTER ALTERNATIVE 


Tektronix notes that up to now, 
the two main approaches to automat- 
ing SDH/Sonet manufacturing test 
have been ATE systems and the inte- 
gration of ‘‘rack-and-stack” [EEE- 
488 instruments. Disadvantages of 
these approaches include size, in- 
strument integration, and software 
development and maintenance con- 
siderations that increase operating 
cost. The VXI-based $X4610 SDH/ 
Sonet analyzer falls in between ATE 
at the high end and an IEEE-488 sys- 
tem in price and performance. 

VXI offers a number of distinct 
advantages. The standard’s form 
factor cuts space requirements. Its 
modularity reduces system down- 
time and allows sharing of system 
resources. In addition, VXI offers a 
higher level of integration, a faster 
bus, shorter interconnects, and sim- 
plified test fixturing. The result is 
improved performance and test 
throughput. Of course, using the 
VXI standard also allows test engi- 
neers to add modules from other ven- 
dors to the system. 

The two-slot message-based 
VX4610 module delivers comprehen- 
sive SDH/Sonet production testing. 
It supplies STS-1/8 and STM-1(E) 
signal interfacing with expansion op- 
tions for optical signals. An add-on 
module provides DS1/DS8 and E1 
add/drop capabilities. This option 
can be added to the VX4610 itself; 
therefore separate VXI modules 
aren’t needed. Tests available in- 
clude bit-error rate, alarm simula- 
tion/response, APS simulation/re- 
sponse, failure-state tracking, byte- 
change tracing, and pass/fail. 

With the module, users can gener- 
ate and capture up to 54 STM-1/STS- 
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VXI-BASED SDH/SONET ANALYZER 


38C frames. Triggering capabilities 
include programmable position, an 
output to other instruments, and an 
input from an external source. Users 
can define unique bytes in back- 
ground channels to allow easy identi- 
fication of payloads in demultiplex- 
ing. An internal memory is included 
to store test sequences. The module 
performs section and path overhead 
monitoring and offers full byte-level 
access and manipulation. 

This high level of integration af- 
fords the analyzer system several 
advantages. The reduced module 
count lowers cost, cuts intermodule 
operation conflicts, and simplifies 
test program development and main- 
tenance. Additionally, reduced inter- 
module communications creates a 
higher potential throughput. 

The analyzer’s user interface is op- 
timized to simplify and speed up test- 
program development. VXI’s open- 
system architecture allows a wide 
choice of program-development plat- 
forms and environments. Users can 
select Basic, C, or any other compati- 
ble program-development language. 

The message-based command 
structure of the VX4610, which uses 
word-serial communications, simpli- 
fies the module’s integration into ex- 
isting VXI systems, including those 
incorporating other vendors’ equip- 
ment. Control and I/O functions are 
accessible through an understand- 
able, high-level, SCPI-like command 
structure that follows industry-wide 
conventions. For example, the Get 
and Set command structures are 
GPIB-compatible and can be edited 
as ASCII strings. 

Two features of the graphical in- 
terface—Command Buffer and 
Command Builder—further simplify 
test-program development. Com- 
mand Builder allows users to buffer 
command strings as macros. The 
macros can later be copied and past- 
ed directly into future test programs 
as needed, greatly reducing the 
amount of keyboard entry required. 
Similarly, Command Monitor saves 
time in test-program optimization 
and maintenance by supplying the 
user with a visual representation of 
command traffic. 

Realizing that the SDH/Sonet 
standards are relatively new and still 
evolving, Tektronix made sure that 
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the VX4610 could be upgraded with 
minimum disruption by users in the 
field. The module’s field-program- 
mable gate arrays hold the entire 
firmware for measurement func- 
tions. Any changes to the SDH/ 
Sonet test requirements can be dis- 
tributed on a DOS-compatible disk 
that users are able to download to 
the module from a PC. 

The user need not remove the 
VX4610 from the mainframe to re- 
turn it to the manufacturer for an up- 
grade of firmware, because the 
download can be done over the bus 
from the system controller. As a 
VXI-based system, the $X4610 will 
serve as a convenient platform for 
expansion as the user’s needs grow 
or change. 


COMPATIBILITY Is Key 

The open-measurement environ- 
ment designed into the SX4610 al- 
lows users to integrate into the sys- 
tem the best software and hardware 
available from any vendor. In partic- 
ular, the analyzer’s software and 
test programs are compatible with 
Tektronix’s new SDH and Sonet por- 
table test sets for installation and 
maintenance. 

The portable sets—the CTS 750 
for SDH and the CTS 710 for Sonet— 
supply most of the measurement ca- 
pabilities of the VX4610 module. 
Test routines developed by the man- 
ufacturing side for the VX4610 can 
be stored ona disk for use with porta- 
ble units in the field. By doing so, 
manufacturers can ensure that 
SDH/Sonet installation and accep- 
tance tests are being performed ac- 
cording to specifications.U 


PRICE AND AVAILABILITY 

The complete SX4610 SDH/Sonet analyz- 
er system costs $55,000. Purchased sepa- 
rately, a VX4610 SDH/Sonet generator- 
receiver module with a 52- and 155-Mbit/s 
electrical interface costs $40,000. Delivery 
is 12 to 14 weeks after receipt of an order. 
Options available include 52-, 155-, and 
622-Mbit/s optical interfaces, and DS-1/ 
DS-3 and E1 tributary testing. 

Tektronix Inc., Test and Measurement 
Group, P.O. Box 1520, Pittsfield, MA 01202; 
(800) 426-2200. CIRCLE 511 
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“The remarkable thing is, when you think 
about McDonald's you've got to think about 
people. A friendly crew person welcoming 
you. Kids, moms and dads having a good 
time at McDonald's, even a funny clown 
named Ronald: Those pictures in your mind 

are advertising at work. 


“Without advertising, vig ald Gd tishi 


people to people —an 


eve body would think invitation from our 
Ronal Was just the name people to our customers 
of a former president?’ to come in and visit. 


' oom , » Personal, friendly, and 
| above all, real. 

I'm told there are 
business people out 
there who don't believe 
in the power of advertis- 
ing. For them, two facts: 

) , Po First, McDonald's is one 

: _ el of the most advertised 
> a brands on this planet. 
second, McDonald's is 
the only company listed 
in the current Standard 
and Poor's 500 to report 
combined increases in 
revenues, income, and earnings per share for 
more than 100 consecutive quarters since 1965. 

Frankly, Ronald and | like to think there’s 
a connection here?’ 








Mike Quinlan, Chairman, CEO McDonald's (left) 





American Association of Advertising Agencies 


If you would like to learn more about the power of advertising, please write to Department D, AAAA, 666 Third Avenue, New York, New York 10017, enclosing a check for five 
dollars. You will receive our booklet /t Works! How Investment Spending in Advertising Pays Off. Please allow 4 to 6 weeks for delivery. This advertisement prepared by Leo Burnett Co., Inc. 








With the ability to operate with a 3.3-V +/-0.3-V power supply, the 
FAST SRAMS ACCESS IN HM62W38127H 1-Mbit static RAM still delivers access times as short as 30 ns. 


30 NS, RUN FROM 3.3 V The megabit memory developed by Hitachi America Ltd., Brisbane, Calif, is 
organized as 128 kwords by 8 bits, and is actually available with access times of 80, 35, or 40 ns. 
Housed ina 400-mil wide, center-power-and-ground 32-lead small-outline j-leaded package, the 
30-ns speed grade sells for $29.50 each in lots of 1000 units. DB CIRCLE 940 


With a cost reduction of up to 30% for members of its FLEX 8000 family of 

REDUCED P RICES Boost programmable logic devices, Altera Corp., San Jose, Calif., expects to im- 
FLEX 8000 ATTRACTION prove the family’s cost/performance ratio and boost the designer’s interest 
in using the chips for circuit prototyping and production. The reduced prices now position 

some FLEX 8000 circuits at levels between two and three times that of a gate array—a level at 

which the company expects some gate-array users to cross over to the field-programmable de- 

vices. For instance, the 2500-gate EPF8282 now sells for $11 in large quantities ($23.95 each in 

100-unit lots). Considering the instant turnaround, the non-existent non-recurring engineer- 

ing charges, and reduced inventory risks, this makes it competitive with gate arrays. The price 

for the 4000-gate EPF8452QC160-3 was cut by more than 20%, and it now costs $59.50 each in 

lots of 100 units. The 8000-gate EPF8820RC160-3 also dropped to $165 each in similar quanti- 

ties. Higher-speed versions of the FLEX chips were also price reduced. DB CIRCLE 941 


C ASE TOOLS H AS This month, look for a workgroup or multiuser edition of the EasyCASE soft- 
ware engineering tools for Windows 3.1. With the workgroup edition, multi- 

MULTIUSER VERSION ple EasyCASE users will be able to concurrently access a project located in a 
common area on aserver. From Evergreen CASE tools Inc., of Redmond, Wash., the upgrade 

has chart- and data-dictionary locking at the record and file levels, access control with securi- 

ty, aread-only mode, a user list, and project export and merge capabilities. The workgroup edi- 

tion works with DOS, Windows, or Novell networks that are NetBIOS-compatible. Pricing is 

available on request: (206) 881-5149. svr CIRCLE 942 


The Verilog Model Compiler (VMC) from Chronologic Simulation, Los Altos, 
VERILOG MODEL COMPILER Calif., turns models into object files that can be linked with Open Verilog In- 


CREATES OBJ ECT FILES ternational (OVI) compliant simulators. Because end users don’t need the 
source code, silicon vendors and other model suppliers can distribute their Verilog models to 
designers and still retain security of their proprietary code. That’s because VMC changes the 
way that designers interact with silicon vendors. Using VMG, silicon vendors or other model 
owners create object versions of Verilog models, which are then licensed or sold to logic 
designers for simulation. These object files can be linked with other object files that comply 
with the OVI Verilog Programming Language Interface. In addition, Chronologic claims that 
VMC-compiled models can run up to ten times faster and use up to ten times less memory than 
models distributed in encrypted source form. The VMC software runs on Unix workstations 
and costs $60,000 plus royalties for models shipped. Call (415) 965-3312. Lm CIRCLE 943 


C AD SYSTEM DOES RF CADnexion, a PC-based electrical CAD (ECAD) system from Bay Technolo- 
gy, Aptos, Calif., is tailored for such high-frequency designs as microwave, 

AND MICROWAVE DESIGN rf, and analog systems. Users can easily move from mechanical CAD sys- 
tems such as AutoCAD into the Cadnexion system. With CADnexion, an electrical net list can 

be imported or exported by a facility that also provides easy transport of Gerber, DXF, GDs- 

II, and NC-Drill files. The main difference between CA Dnexion and other ECAD systems is its 

wide range of design support, and its use of the mechanical CAD methods of geometry cre- 

ation and editing. For example, users can create unusual geometries for that special micro- 

wave strip line or rf circuit using the arcs, circles, polygons, paths, and donuts that the tool 

supports. The cell-based database structure allows for easy cut-and-paste operation. CADnex- 

ion supports keyboard and/or menu-driven entry of creation and editing commands. CADnex- 

ion is available now, starting at $4995. Call (408) 688-8919. LM CIRCLE 944 


Edited by Clifford Meth 
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FAST Track to FAST SCSI 


’s Challenges. The 90's demand higher 90’s Products. After over a decade of 90’s Solutions. The SCSI challenges of the 
als of performance and faster delivery industry leadership, NCR is still working 90’s can’t be solved with silicon alone. NCR 
n ever. Time-to-market, technological hard to meet your needs and the challenges quality and service provide you with the 
nands, and changing user needs make of the 90’s. The NCR 53C90 family of SCSI competitive edge that can make your 
, simple SCSI seem as elusive as the Controllers is constantly evolving, industry leading designs a reality. Whether 
‘izon. To stay ahead in these challenging implementing and offering state-of-the-art you require SCSI-1 or fast SCSI-2, in any 
es, you need products you can count on, products. For example, the NCR 53C90 system architecture, NCR has the product to 
1 proven ability to deliver the quality and family supports multiple bus architectures, meet your needs today. You can count on us 
ability your customers require. advanced SCSI-2 commands, fast SCSI data to keep you on the fast track with the right 
transfers and provides our exclusive technology, at the right price, at the right 
TolerANT® SCSI driver and receiver time for all your SCSI requirements. 
technology, for reliable data transfers in 
every SCSI system. 


The NCR 53C90 Family 


FAST SCSI r *NCR Fast SCSI devices transfer SCS! data at 10 MB/s synchronous or 7 MB/s asynchronous 


Single-bus architecture; SCS! sequences controlled by 
hardware state machine to minimize host intervention 


Adds pass-through parity for increased system reliability : 
Adds split-bus architecture for more flexibility 


INCREASING SCSI RELIABILITY 


Adds support for differential transfers 


CTIVE MEGATION TECHNOLOGY 














Pi your serial EEPROM 
fail the fast writing test? 


Like an EEPROM, our 
new 24C04 FRAM 


memory is non- 


Let Ramtron’s FM24C 04 


take the final exam. 
With IO millisecond 


write-time delays, sertal 
EEPROMS are bound to 
fail..even in moderate tests 
of speed. 

But theres hope. Because 
Ramtron’s new 24CO4 sertal 
FRAM product has no write delay. 


24C04 
FRAM 
EEPROM 


Write [ime 
no delay 
IO ms 


Active Power 
0.5 mW 
10.0 mW 


volatile. But it 
delivers greater 
endurance, with 
nearly [00 million 
\y / 
more writes. And, 


- itconsumes less power. 
The FRAM family of 
advanced memory products 
eet eda | cludes 46 


100,000,000 cycles | and 04K byte- 
100,000 cycles wide as well 


as 4K and IGK serial configura- 
tions...at prices that are less than 
youd expect. They're perfect for 
consumer electronic products, 
business machines, communica- 
tions equipment, test instruments, 
industrial controls, medical equip- 
ment and more. 

Discover the facts for yourself. Call 
-800-545-FRAM, Ext. AFO3 today 
for our “Ideal Memory Kit” and put 

our FRAM products to the test. 


RAMTRON 


[850 Ramtron Drive, Colorado Springs, CO 80921.(719) 481-7012. ©1993 Ramtron International Corporation. RAM-I27-01-93-ED 
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NEW PRODUCTS 


DIGITAL ICs 





BUILD FULL-FUNCTION, LOW-POWER 
PC/AT BOARD IN JUST 7 INL 


esigned for use with porta- 

ble PCs, the Fir system con- 

troller from PicoPower 
Technology is a two-chip set that 
helps build a full-function PC/AT 
system in just 7 in.’. The platform 
has room for 4 Mbytes of RAM, local- 
bus graphics, two PCMCIA slots, 
and other I/O functions. 

The I/O functionality comes from 
a pair of 38-V ICs developed by Na- 
tional Semiconductor Corp., the 
PC87912VJG keyboard microcon- 
troller, and the PC87334VJG Super 
I/O device. The parts both include 
extensive power-management fea- 
tures to permit more than eight 
hours of battery life in a typical PC 
configuration. 

The 8-bit PC87912VJG supplies 
keyboard control and scan, internal 
RAM, and real-time clock functions. 
It requires no additional external de- 
vices (Such as PROMs, keyboard, or 
logic buffers) and it can run at 
speeds up to 24 MHz. In its lowest 
power mode, the IC consumes less 
than 10 pA by shutting off its crystal 
oscillator. The Super I/O part has a 
built-in serial IR communications in- 


terface that allows wireless data 
transfer at speeds up to 115 kbaud. 
The PC87912VJG sells for $19 and 
the PC87334VJG costs $20, both in 
quantities of 100. 

The two Fir components, the 
PT86C868 and the PT86C818, are 
built with an open architecture, let- 
ting third-party designers chose any 
standard CPU, graphics and system 
controllers, and I/O and peripheral 
subsystems. In addition, they sup- 
port a built-in IDE local bus, the VL- 
Bus, and 8- or 5-V microprocessors 
running at speeds up to 50 MHz. 
BIOS support is available. 

The PT86C868 and the PT86C818 
each fit in a 144-pin thin quad flat 
pack. In large quantities, the set 


sells for $80. Samples are available | 


now and production starts in the sec- 

ond quarter. 
PicoPower Technology Inc., 
1971 Concourse Dr., San Jose, 
CA 95131; (408) 954-8880. 
National Semiconductor Corp., 
2900 Semiconductor Dr., P.O. 
Box 58090, Santa Clara, CA 
95052; (408) 721-5000. 
@ RICHARD NASS 





DESKTOP I/O CONTROLLER 
INCORPORATES PORTABLE TECHNOLOGY 


esigners of desktop com- 

puters are always on the 

lookout for ways to differ- 
entiate their systems. One of the lat- 
est crazes is to offer low-power 
modes, which reduces a users elec- 
tric bill, and also makes the system 
“environmentally correct.” To re- 
duce the power draw in desktops, the 
designers are turning to their porta- 
ble-designer brethren for advice. As 
aresult, many of the techniques (and 
components) that had been specific 
to notebook computers are finding 
their way onto desktop mother- 
boards. 

One such device that employs por- 
table technology is the SuperI/O III 
PC87332VLJ, an I/O device de- 
signed by National Semiconductor, 
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Santa Clara, Calif., with a lot of input 
from PicoPower Technology, of San 
Jose, one of the leaders in low-power 
system design. The 3.3-V IC is pin- 
compatible with earlier members of 
the SuperlI/O family, making it a 
drop-in replacement. 

The SuperI/O III PC873832VLJ 
chip contains an integrated floppy 
disk controller, dual UARTs, and an 
IEEE 1284 standard parallel port. 
Housed in a small footprint 100-pin 
plastic quad flat pack (PQFP), the 
low-power device sells for $19 in 100- 
unit lots. Production quantities are 
available now. 

National Semiconductor Corp., 
2900 Semiconductor Dr., P.O. 
Box 58090, Santa Clara, CA 
95052; (408) 721-5000. 
@ RICHARD NASS 
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64-BIT PROCESSORS 
SPEED MULTIMEDIA 


roviding a 64-bit pixel port to 

the video memory, the Vision 

family of processors from $3 
more than doubles the performance 
of the company’s previous genera- 
tion graphics accelerators. The fam- 
ily starts with two multimedia-en- 
abled graphics accelerators—one op- 
timized for DRAM-based systems 
(the Vision864) and the other opti- 
mized for higher-performance 
VRAM-based solutions (the Vi- 
sion964). Both come with VL- and 
PCI-bus interfaces. The chips sup- 
port a frame-buffer memory band- 
width up to 240 Mbytes/s with 
DRAMs, and up to 720 Mbytes/s 
with VRAMs. 

The Vision864 drives displays 
ranging from 800-by-600-pixels with 
16.7 million colors up to 1280-by-1024- 
pixel displays with 256 colors, with a 
72-Hz non-interlaced refresh rate. 
The VRAM-based Vision964 ups the 
ante to 1280-by-1024-pixels with 16.7 
million colors at 60 Hz, or 1600-by- 
1200-pixels with 65,000 colors at 72 
Hz. Up to 4 Mbytes of DRAM anda 
16-bit palette-D AC interface are sup- 
ported by the Vison864, while the Vi- 
sion964 addresses up to 8 Mbytes of 
VRAM and ties into a 82- or 64-bit 
palette-DAC interface. 

A third chip is a video accelerator, 
the Vision/VA, which was jointly de- 
veloped with IBM Corp. It comple- 


‘ments the Vision964 and shares the 


graphic memory to deliver high- 
quality video with adjustable win- 
dow sizes. Rounding out the family is 
the SDAC, which combines the clock 
generator and palette DAC on one 
chip. Drivers are available for Win- 
dows, Windows NT, and OS/2. 

In 1000-unit lots, prices for the 208- 
lead PQFP-housed Vision&864, Vi- 
sion964, and Vision/VA are $45, $75, 
and $75, respectively. The 68-lead 
SDAC comes in 110- or 185-MHz ver- 
sions and sells for $8.81 or $10.56, re- 
spectively, in similar quantities. 

S3 Inc., 2770 San Tomas Ex- 
pressway, Santa Clara, CA 
95051-0968; Ron Yara, (408) 
980-5400. 
M@ DAVE BURSKY 
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S, Os Tech Kesearch tn Cr oopera tion with Electronre Desion Presents 


The 1994 Silicon Valley 


Networking Conference 
and Exhibition 





The conference for designers of high-performance network interfaces, 
internetworking hardware, and network management products 


Don't miss this information-tilled 
conterence and accompanying exhibition! 










Keynote Speakers: 


| The Future of Video Server Technology 
Dr. Sultan Zia, Director of Video Server 
Development at Digital Equipment Corp. 


ATM Technology: Today and Tomorrow 
Mr. Mario Mazzola, Vice President, 
Cisco Systems 


Tuesday, April 5: Three full-day Tutorials 


Tutorial 1: Asynchronous Transfer Mode 
Tutorial 2: High-Speed Interconnections 
(100-Mbit Ethernet, Fibre Channel, 
Scalable Coherent Interfaces, 
P1394, QuickRing, etc.) 
Tutorial 3: Internetworking and Network 


Management Approaches 


Wednesday, Thursday, April 6, 7: 
Technical Papers, Panel Sessions and Exhibits 


The conference is divided into three parallel 
session tracks that will present technical 
papers and panels highlighting design 
approaches and issues in various themes: 


* re ones ATM, Fibre Channel, Sonet, 
SCI, 100base-VG, CDDI/FDDI, and other 
high-speed WAN, LAN and point-to-point 
networks and network adapters. 

* Network management and diagnostic 
ria 

* Design approaches for high-performance 
internetworking products (bridges, 
routers, etc.). 

* Wireless network interfaces. 


Product Exhibits: Noon-2:00 pm, April 6 & 7 





April 5-7, 1994 
at the San Jose 
Hyatt Hotel 


Registration Information: 


One day: $ 195.* 
Three day: >:395.* 
Exhibits Only $ FREE* 


Extra Proceedings: $ 90.** 


*Postmarked by March 18; fees increase by 25% for 
registrations postmarked after March 18 or for at- 
conference registration; walk-in exhibits pass is $25. 

“For pickup at conference; add $20/$40 for 

domestic/international shipping. 

Student & Group Discounts are available; call for rates. 

(VISA or MASTERCARD accepted) 


Make your hotel reservations early; call the San Jose 
Hyatt directly at (408) 993-1234, or toll free at (800) 

1234, and re the special SVNC room rate of 
$70/$80 single /double. 


Please register me for One Day tax ID: 77-025450: 
Tutorial # or Conference 
Full Three-day conference Exhibits only 
Amount enclosed/charged to VISA/MC card: $ 
Name: 
Title: 
Company: 
Address: 
City: State: Zip: 
Ph: FX: Ctry: 
Card No. Exp. 
Signature: 
Send Payment or Inquiries to: 
SysTech Research 
1625 The Alameda, Ste. 207, 
San Jose, CA 95126 
408 /293-8383 (ph); 408/293-0901 (fx); 
majithia@sjsuvm1.bitnet (email) 
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FAST 4-MBIT VIDEO RAMS MOVE 
16-BIT WORDS IN JUST 15 NS 


Ithough they’re not the first 
4-Mbit video RAMs to hit 
the market, the IBM 
025160, 161, 170, and 171 provide the 
shortest serial data access times and 
an extended refresh rate of 32 ms. 
Organized as 256 kwords by 16 bits, 
the VRAM includes a 256-word-deep 
(256 bytes) serial-access-mode video 
port that transfers data atjust 15 ns/ 
word—the shortest VRAM transfer 
time. The standard DRAM port has 
random-access times of 60 or 70 ns 
and a fast-page access mode that 
transfers data at 30 or 35 ns per 
word. The extended refresh rate 
eliminates extra refresh cycles typi- 
cally required by other VRAMs 
when doing a full-screen refresh— 
most other VRAMs have an 8-ms re- 
fresh period. 

The on-chip SAM is actually split 
into two 128-word by 16-bit SAMs so 
users can continuously transfer data 
by alternately loading each SAM 
half in the background before trans- 
ferring the data. The number of 
bytes transferred to or from the 
SAM can be programmed by loading 
in some control bits, permitting the 
display controller to adjust the video 
line length. 

The SAM, though, is actually only 
half the capacity normally expected 
for a 4-Mbit-density VRAM. The 
smaller SAM saves chip area and 
power: This translates into lower 
memory and system prices. In addi- 
tion, the smaller SAM, coupled with 
a choice of 3.8- or 5-V power-supply 
options, makes it possible for design- 
ers to optimize systems for low pow- 
er yet achieve high performance. 

The 025160 and 161 come with two 
Chip Enable control pins, while the 
170 and 171 have two write-enable 
lines. Furthermore, the 160 and 170 
have the standard fast-page-mode 
data transfer mode, while the 161 
and 171 pack the newer extended- 
data-output mode. Also included on 
the chips are an 8-bit block-write ca- 
pability and the ability to perform 
flash writes to quickly change imag- 
ery, such as background colors. A 
two-byte color register allows users 








to set background and foreground 
colors and many other characteris- 


ties. 


The VRAMs come in wither 64- 
lead small-outline gull-wing or 70- 


* 3 


When your designs are long on cir- 
cuitry and short on real estate, we 
have your solution. Consider our cost 
effective Thick Film Multilayer Sub- 
strates and High Density Hybrids. 
We can offer 100% tested Multilayer 
Substrates as the base for your high 
density hybrid applications. And, we 
can populate them for you, too! 


Our Capabilities Include: 

@ CAD System Design 

@ Extensive Engineering 
Design Services 

@ In-House Screen Production 

@ 3 mil Lines & Spaces 


lead TSOPs. Samples of the VRAMs 
are immediately available. In lots of 
1000 units, the 5-V version sells for 
$35 each and the 3.3-V version is $38 
each. 
IBM Microelectronics Inc., P.O. 
Box’ 7932, Mt. Prospect@ AL 
60056; (708) 296-9332. 
M@ DAVE BURSKY 
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@ Double Sided Multilayers 

@ Printed Through Holes 

e Resistors on Dielectric 

@ SMT and/or Chip-And-Wire 

@ CO2 Laser—Scribe & Drill 

@ YAG Laser—Active/Passive Trim 

@ Automated Isolation/Continuity 
Testing 

@ And, more. Much more. 


From simple one or two layer commer- 
cial parts to the most complex designs, 
we build in quality, performance, and 
reliability to meet the most demanding 
applications. Call us with your require- 
ments. We'd like to talk with you. 


hy Hybridyne Inc. 


2155 North Forbes Blvd., Tucson, AZ 85745 
(602) 629-0001 FAX (602) 791-3899 
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7200 RPM INCREASES HIGH-CAPACITY 
DISK-DRIVE SPECIFICATIONS 


wo 3.5-in. form factor hard- 
disk drives, the VP8215 and 
the SP3430, boast formatted 
capacities of 2.15 and 4.8 Gbytes, re- 
spectively. The VP3215 is a low-pro- 
file unit that spins the disk at 7200 
rpm to supply an average seek time 
of under 9 ms and an average access 
time of 13.2 ms. Using a wide SCSI-2 
interface, transfer rates of 20 
Mbytes/s can be achieved, aided by 
automated tag queuing. A 1-Mbyte 
multi-segmented cache memory 
maximizes cache hits for multiple se- 
quential read streams while minimiz- 
ing the impact on cached data. 

The SP3480 uses 10 platters and 20 
heads to achieve the high capacity. 
The drive features banded recording 
that yields a transfer rate better 
than 8.5 Mbytes/s. The cache-man- 
agement algorithm built into the 2- 








Mbyte cache buffer results in a fas 
er data access and higher system 
throughput. A 198-bit Reed-Solomon 
error-correction code can correct up 
to 80 bits/sector. 

The SP3430 sells for $2595, while 
the VP3215 costs $1695. A drive simi- 
lar to the VP3215, the VP3107 holds 
1.075 Gbytes and is priced at $1145. 

Digital Equipment Corp., May- 
nard, MA 01754. Call local 
DEC sales office for more in- 
formation. 

MB RICHARD NASS 





Buyer in Trouble #44 


Practicing Safe Magnetics 


“T thought EPOXY IMPREGNATION was a family 
lanning manual. How was I to know it's the process 
that lets Prem power transformers withstand most printed 
circuit board cleaning systems? 


I really shoulda called Prem. 
You oughta call Prem!” 


Where Quality Really Counts! 


For Prem’s new catalog or additional product information, call or write 
Prem Magnetics, Inc., 
3521 North Chapel Hill Road, McHenry, IL 60050. 
Phone: 815-385-2700. FAX: 815-385-8578. 
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STORE 9 GBYTES ON 
5.20-IN. DRIVE 


toring upwards of 9 Gbytes 
had typically been an applica- 
tion handled by arrays of 
disks. Now, thanks to some ad- 
vanced features, that capacity can be 
reached using one Elite 9 5.25-in. 
hard-disk drive. Such a high capaci- 
ty, combined with an MTBF of 
500,000 hours, opens the door to 
some innovative applications, includ- 
ing near on-line storage, digital vid- 
eo, and high-speed backup. 

The Elite 9 boasts an average seek 
time of 11 ms and an average latency 
of 5.56 ms, both due to its 5400-rpm 
spin rate and an all-aluminum actua- 
tor assembly. Internal data rates av- 
erage 7 Mbytes/s. Both fast and 
fast/wide SCSI-2 models are avail- 
able for either a 10- or 20-Mbyte/s ex- 
ternal transfer rate. In addition, 
drives with either single-ended or 
differential drivers and receivers are 
offered. 

Available in the first quarter of 
next year, the Elite 9 (model 
ST410800N) sells for $3450. Product 
volumes should be available in the 
second quarter. 

Seagate Technology Inc., 920 
Disc Dr., Scotts Valley, CA 
95066; (408) 438-6550. 
M@ RICHARD NASS 


CD-ROM WRITER SPINS 
SIX TIMES FASTER 
The PCD Writer 600 disk writer re- 
cords data onto CD ROMs at a rate 
that’s six times faster than conven- 
tional drives. This supplies a trans- 
fer rate of 900 kbytes/s. When com- 
bined with the Writable CD Produc- 
tion Station, automated disk record- 
ing can occur on a maximum of 75 
disks. This is done using the Disc 
Transporter, which automatically in- 
serts and removes the media from 
the PCD Writer 600. The system 
comes bundled with CD publishing 
software to supply system control 
and batch programmability for re- 
cording. The complete station, which 
fits on a tabletop, will be available 
early this year. RN 

Eastman Kodak Co., 343 State St, 

Rochester, NY 14650. 





MAGNETO-OPTICAL DRIVE 
WEIGHS JUST 17 OZ. 

The result of a development agree- 
ment between IBM’s Storage Sys- 
tems Div. and Philips’ Consumer 
Electronics Key Modules Group re- 
sulted in the model MTA-3127 3.5-in. 
magneto-optical disk drive. The 
drive is designed for such applica- 
tions as multimedia and desktop pub- 
lishing for portable computers as 
well as desktop systems. 

The 1-in.-high, 17-0z. rewritable 
drive boasts a capacity of 127 Mbytes 
on removable media. Because the 
drive boasts an average power dissi- 
pation of just 4.3 W, no special cool- 
ing methods are required. Another 
feature of the drive is an automated 
write-calibration technique that opti- 
mizes the power used for read and 
write operations. Advanced sealing 
techniques help avoid contamination 
of the drive’s optical components. 
Available now, the MTA-3127 mag- 
neto-optical drive costs $595 in single 
quantities. RN 

IBM Corp., 1133 Westchester Ave., 

White Plains, NY 10604. 


REMOVABLE DISK HOLDS 
260 MBYTES 
Consisting of an intelligent IDE con- 
troller card, a pocket-sized disk car- 
tridge, and a bracket for 5.25- and 
3.5-In. disk drive bays, the Intelligent 
family of removable disk drives hold 
up to 260 Mbytes per cartridge. The 
system allows users to remove or in- 
sert cartridges without turning off 
the computer. The disks can even be 
hot-swapped during an application. 
The controller card, which can be 
configured as a secondary control- 
ler, adjusts to any size cartridge. The 
installation kit, which consists of the 
controller, brackets, cables, and all 
software, sells for $150. An 80-Mbyte 
cartridge is priced at $399, while a 
180-Mbyte unit costs $599. RN 
Logisys Inc., 1275 S. Lewis St, An- 
aheim, CA 92805; (714) 533- 
6688. 


SYSTEM COMMUNICATES 
OVER IR LINK 

Wireless communications is one of 
the applications that the PadPlus RF 
is suited for. The pen-based mobile 
computer performs transparent 
wireless client-server and peer-to- 
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peer LAN communications. The com- 
municator device built into the sys- 
tem boasts a maximum range of 300 
ft. Data is transferred at a burst rate 
of 242 kbits/s over three full chan- 
nels. Designed around a 16-MHz V30 
microprocessor (8086-compatible), 
the system measures 10 by 4.6 by 1.5 
in. and weighs under 2 lbs. The re- 
chargeable battery lasts up to four 
hours. All I/O is handled through a 
Type 2 PCMCIA expansion slot, a se- 
rial infra-red link, a standard serial 
port, or a keyboard. The PadPlus RF 
is priced at $2449. RN 

Fujitsu Personal Systems Inc., 

3200 Patrick Henry Dr., Santa 

Clara, CA 95054; (408) 982- 


9500. 


MAGNETO-OPTICAL DRIVE 
STORES 2 GBYTES 

With storage capacities ranging up 
to 2 Gbytes per 5.25-in. disk, the 
OD152 rewritable magneto-optical 
disk-drive family achieves its high 
capacity by combining two advanced 


storage techniques—zoned constant 
angular velocity (ZCAV) and mark- 
edge recording. I/O transfers are 
handled through a SCSI interface. 
The drive offers an average data-ac- 
cess time of 50 ms anda transfer rate 
of 10 Mbytes/s. 

Two versions of the drive are avail- 
able. The OD152S/D-1 is a half- 
height unit that fits into an available 
drive bay within the system. The 
OU152S/D-1 is an external model 
that comes in a sealed unit, complete 
with a power supply. The MTBF of 
either unit is 80,000 hours. The inter- 
nal drive sells for $3300 and the ex- 
ternal unit costs $3850, both in single 
quantities. In addition, a full-height 
library drive, the OL-F152S/D-2, is 
available. It offers similar features 
and starts at $24,000. Media is now 
available from Maxell (for $250), and 
in the near future from Verbatim 
and 3M. RN 

Hitachi America Ltd., 200 Sierra 

Point Pkwy., Brisbane, CA 94005; 

(415) 589-8300. 


Buyer in Trouble #81 


A, Aloser 


Borderline Stupid 


“T thought once transformers were shipped out of the 
country they were automatically international. You say 
Prem has an international series of power transformers that 
are usable just about anywhere? (CLICK!) Hello...Hello... 


I really shoulda called Prem. 
You oughta call Prem!” 


For Prem’s new catalog or additional product information, call or write 
Prem Magnetics, Inc. 
3521 North Chapel Hill Road, McHenry, IL 60050. 
Phone: 815-385-2700. FAX: 815-385-8578. 
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HARD-DISK DRIVE FAMILIES 
ROUND OUT HIGH- AND LOW-ENDS 


wo families of hard-disk 
drives fill out the low- and 
high-ends of Quantum’s line. 
At the low end, the Daytona family 
squeezes 256 Mbytes of data into a 
12.5-mm-high package. Other mem- 
bers of that 2.5-in. form-factor fam- 
ily include a 514-Mbyte 19-mm-high 
model and 127- and 341-Mbyte units. 
All the drives in the family are de- 
signed to withstand a non-operating 
shock of 300 Gs, making them suit- 
able for portable systems. The drives 
also boast a disk-to-buffer transfer 
rate of 36 Mbits/s and an average 
seek time of 17 ms, due to the 4500- 
rpm spin rate. Samples of the Dayto- 
na family are available now, with 
production starting in January. 
Prices range from $250 to $695. 
At the high-end of the disk-drive 
line are the Empire 1440 and 2160 


drives. This family is built with a 
PRML (partial response/maximum 
likelihood) read-channel technique. 
The PRML technology allows more 
bits to be packed onto the disk with- 
out sacrificing data integrity, while 
still employing the existing media 
and thin-film heads. The PRML ar- 
chitecture employs digital data de- 
tection and an advanced recording 
code to achieve very fast internal 
data rates while running at typical 
analog read-channel speeds. The 
Empire drives each fit a 3.5-in. form 
factor. The 2160 stores 2.16 Gbytes, 
while the 1440 holds 1.44 Gbytes. 
They come with SCSI-3 fast and wide 
interfaces. The 1440 sells for $1195 
and the 2160 costs $1495. 

Quantum Corp., 500 McCarthy 

Bivd., Milpitas, CA 95035; (408) 

894-4000. 

M@ RICHARD NASS 


DESIGN-IN 
WASHABILITY 


FREE Design Guide 


When it comes to washable switches, NKK backs 
you with more sizes, more circuits and more quality 
than anyone else in the industry. NKK is your source 


for the first washable super-subminiature family, 








SPARC WORKSTATION FITS 
SLIM-LINE PACKAGE 
Based on a 50-MHz microSparc RISC 
microprocessor, the PowerLite 
workstation fits in a slim-line pack- 
age. The platform can be configured 
with up to 80 Mbytes of main memo- 
ry and over 1 Gbyte of internal disk 
space. It comes preloaded with So- 
laris 1.1C to insure complete com- 
patibility with Sun workstations. 
Two display options are available— 
either 640 by 480 or 1024 by 768 pix- 
els. Each is based on a 10.4-in. diago- 
nal active-matrix LCD. An optional 
expansion unit can add extra hard 
disks, SBus slots, and SCSI peripher- 
als. The PowerLite comes bundled 
with a series of software applica- 
tions, including network administra- 
tion and connectivity and fax man- 
agement. Prices for the PowerLite, 
with a 340-Mbyte hard drive, start at 
$9995. RN 

RDI Computer Corp., 6696 Mesa 

Ridge Rd., Bldg. A, San Diego, CA 

92121; (619) 558-6985. 


the smallest washable toggle, rocker and pushbutton 
devices, plus the world’s most reliable switch . 
contact mechanism (STC). So don’t start your design 
without a free copy of our 456-page Heean Guide 
and free tech support. Call 602/991-0942, 

FAX 602/998-1435 or write NKK Switches, | 

7850 E. Gelding Dr., Scottsdale, AZ 85260. ; 


NKH, 
switches 
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The Chief Designer of synspec, 
Kenji Yoshida. 





= Testimony of S3, Inc.''We highly recommend this product." 



























is synspec :Automatic Library Synthesizer 
Technical advantages 
actual methodology synspec 
pre-process  spec-modeling manual 
stimulus for SPICE manual 
verification ——— AUTOM ATIC 
characterization automatic 
post-process logical modeling template 
conversion automatic 
Financial Advantage 30ttom ) 
we SYyMSspeC can automatically synthesize 
| pre-process 
SYURSPEC Pe eas full-spec logical libraries from physical 
|__| characterization 
— ayout data by using reverse-synthesis 
Postprocess = methodology. 
actual 
metnodolegy Excellent Design has established numerous 
benchmarks and demonstrated the highest 
without performance among its competitors. 
ibrary 


We can help your COT (customer owned 
tooling) and get your product on the 
market faster and cheaper. 





5 10 15 
Human resource 


“synspec can shorten the characterization time by an order of magnitude compared 
to the manual operation. This is what we have experienced." 
—S3, ne. 





Excellent Design -- Providing System Solutions for ASIC 


XD For More Information: 


Excellent Design Inc. 
Excellent Design Inc. __ (FAX.+81-45-474-9413) 


2-15-10 Shinyokohama Kohoku-ku, Yokohama-shi, Kanagawa 222, Japan 
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COUNTER-TIMER MAKES 

MULTIPLE MEASUREMENTS 
A half-rack size, IEEE-488-compati- 
ble counter-timer offers a total of 13 
measurement functions. The Model 
776 has two input channels for mea- 
suring frequencies to 225 MHz. The 
Model 776/2.4G version adds a chan- 
nel C that operates from 50 MHz to 


2.4 GHz. The 776’s 10-MHz crystal 
oscillator supplies 5-ppm stability. 
The 776/2.4G uses a temperature- 
compensated crystal oscillator that 
delivers a 0.1-ppm/month time base. 
Besides frequency, measurements 
include one-shot or average period, 
pulse width, and A-to-B time inter- 
val; phase; event counting; channel 


Low and high pass filters 
for real signals 


sy ms. 


n rlaces allow 


me aeoiee are opti 
filter sections to oe 
fort 2 
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A/B or C/B ratio; and voltage peak 
on channel A. The instrument can 
output 100 ASCII-formatted read- 
ings per second to the IEEE-488 bus. 
The Model 776 costs $1995, with de- 
livery in two weeks. The Model 776/ 
2.4G, which will be available in the 
spring, costs $2595. JN 

Keithley Instruments Inc., 28775 

Aurora Rd., Cleveland, OH 44139; 

(800) 552-1115 or (216) 248- 


0400. 


PCMCIA KIT ADDS GPIB 
CAPABILITY TO LAPTOPS 

A laptop PC with a PCMCIA card 
slot can be turned into an IEEE-488.2 
(GPIB) controller with the addition 
of the PCMCIA-GPIB interface kit. 
The kit includes a Type II PCMCIA 
plug-in board with the interface cir- 
cuitry, the NI-488.2 driver software 





for DOS and Windows, and a2-m cus- 
tom cable terminated with a stan- 
dard IEEE-488 connector. The board 
complies with PCMCIA Version 2.01 
and is compatible with Card Services 
2.0 and Socket Services 2.0. The in- 
terface works with I/O- or memory- 
mapped addressing and 8- or 16-bit 
data transfers to the PCMCIA bus. 
NI-488.2 autoconfigures the base ad- 
dress and interrupt level upon “hot 
insertion,’ so users don’t have to 
configure jumpers or dip switches. 
The PCMCIA-GPIB kit is available 
now for $595. JN 
National Instruments Corp., 6504 
Bridge Point Pkwy., Austin, TX 
78730-5039; (800) 433-3488 or 
(512) 794-0100. 


DES I6é4N 


rtable 


A CONFERENCE FOR OEM DESIGNERS OF PORTABLE, HAND 
HELD, NOMADIC, MOBILE AND TRANSPORTABLE PRODUCTS. 





PORTABLE DESIGN Is A SPECIAL DISCIPLINE 
As a manager or designer of portable products your design criteria are as stringent as 
anything this side of a space probe. 
You must design to tough standards in weight, size, EMI, ergonomics, power con- 
sumption, ruggedness, durability, connectivity, plus a myriad of other criteria. 


WE'VE BEEN LISTENING TO YOUR NEEDS 
The editors of ELECTRONIC DESIGN have organized a conference and series of workshops 
devoted to solving your design problems exclusively: Portable by Design. 


HIGHLY EXPERIENCED TECHNICAL ADVISORY COMMITTEE 


We have recruited 12 key design and project managers from successful manufactur- 
ers of portable products to identify the topics that need to be addressed in our confer- 
ence and to set the standards for the technical papers to be presented. 


70+ ‘TECHNICAL PRESENTATIONS WILL COVER: 


Mazcroprocessors/Controllers Batteries Input Devices 
Operating Systems Connectivity Thermal Management 
Application Software Displays Ergonomics 

Power Circuits/ Management Storage/Peripherals PCMCIA 


Portable 
8 Design 


@ February 14-18 

Santa Clara Convention Center 
Santa Clara, CA 

For a brochure use the 

reader service number below 

or call (201) 393-6075 

me FAX(201) 393-6073 
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WORKSHOPS: 
Accelerated Design, Ergonomics, EMI/RFI/ESD 
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VLSI TESTERS OFFER VISUAL BASIC SOFTWARE TEST PLATFORM ACCEPTS 
RANGE OF PERFORMANCE AIDS DATA PROGRAMMING | ALLINSTRUMENT TYPES 


Three Polaris P-II VLSI logic testers 
let customers pick the price-perfor- 
mance point needed for various test 
applications, such as engineering 
characterization and test of high-end 
RISC, CISC, DSP, and ASIC devices. 
The P-Ilec, which uses a Sparcsta- 
tion 2 controller, comes with pin 
counts of 32 to 384, a 1-million-vector 
memory, and a 50-MHz data rate. 
Prices start at $690,000. The P-II 
50ex and 100ex are based on the 
Sparcstation 10/40 tester controller. 
The 50ex has a 50-MHz I/O wave- 
form rate, which can be upgraded to 
the 100ex’s 100-MHz rate. The 50ex 
comes with pin counts of 64 to 384, 
with an upgrade option to 640. The 
100ex comes with pin counts of 96 to 
384, with an option for 512 pins. A 
128-pin 50ex is $1.46 million; a 128-pin 
100ex is $1.83 million. JN 

Megatest Corp., 1321 Ridder Park 

Dr., San Jose, CA 95131; (408) 437- 


9700. 
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By supplying a set of Visual Basic 
Custom Controls, the VisualDAS 
software package virtually elimi- 
nates the need to write board control 
code when using Visual Basic for 
Windows to program data acquisi- 
tion boards. All functions of the sup- 
ported Keithley MetraByte boards’ 
Function Call Drivers are contained 
in VisualDAS. Users select the ap- 
propriate parameters from a list of 
options or type a value for each prop- 
erty. Because VisualDAS is an open 
system, the collected data can be dis- 
played and analyzed with the user’s 
own Visual Basic Code or with com- 
mercially available custom controls. 
VDAS-800 (for DAS-800 boards) and 
VDAS-1600 (for DAS-1200/1400/ 
1600 boards) cost $99 and are avail- 
able from stock. JN 

Keithley MetraByte, 440 Myles 

Standish Blvd., Taunton, MA 

02780; (800) 348-0033 or (508) 880- 


3000. 
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The GR1000 is the latest member of 
the Geneva (GenRad Extended VXI- 
bus-based Architecture) family of 
test systems. As an open system, the 
GR1000 accepts instruments from 
all vendors and of all types: VXIbus, 
IEEE-488, RS-232, and PC-based. 
Use of the VXIbus and the patented 
VXIsean switching architecture al- 
low the GR1000 to test a wide range 
of applications with one system con- 
figuration. The switching architec- 
ture is modular and cableless, with 
ATE-like features. The system’s 
software environment reduces test 
development time and the skills re- 
quired. The GR1000 is available as a 
fully configured turnkey system or 
as an integration platform that users 
can configure on their own. A basic 
system costs between $50,000 and 
$100,000. JN 

GenRad Inc., 300 Baker Ave., Con- 

cord, MA 01742-2174; (508) 369- 


4400. 
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IPC-6020 SCSI-3 Wide Tester 

I-TECH Corp.’s IPC-6020 SCSI-3 16-bit 
Wide Tester provides advanced testing 
capability for all SCSI devices. It is ideal for 
engineering and device verification. 


It features an on-board high-performance 
SCSI processor for reduced protocol over- 
heads, 20MB/sec data transfers, large on- 
board data buffers, data compare circuitry 


and high-level support for multi-threading, 
command queuing and command linking. 


The software includes an Interactive Menu 
with macro keys, and a professional set of 
compiled test executables. An extensive 
library of test functions allows users to build 
custom tests or port SDS tests for 16-bit 
operation. The IPC-6020 is priced at 
$6,800.00 
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6975 Washington Ave. So. Suite 220 « Edina, MN 55439 
612/941-5905 FAX: 612/941-2386 
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SCSI BusMonitor 

BusMonitor is a small passive device used 
to monitor your SCSI bus activity. Each LED 
on the board corresponds to a specific 
SCSI bus control line or data line. Connec- 
tors are provided to support a wide variety 
of SCSI bus configurations, including 50- 
pin or 68-pin, single-ended or differential. 
Terminator power is used to drive the LEDs, 
making an external power supply or batter- 
ies unnecessary. 

BusMonitor weighs only 3 ounces and 
measures 2.75" wide and 6" long. BusMoni- 
tor is priced at $200.00. 


IPC-2000 PassPort™ 





The newest in portable test equipment is 
now available. |-TECH’s PassPort Port- 
able Test Chassis allows the user to take 
along all the tools necessary for both SCSI 
testing and analysis. The attractive black 
and gray case measures only 3" wide, 6" 
tall and 15" long and weighs only about 
seven pounds when fully loaded. It can 
house up to two of I- TECH’s full-length ISA 
cards and fits in a briefacase or shoulder 
bag. A parallel port cable connects the 
chassis to either a sub-notebook or a desk- 
top PC 


PassPort is ideally suited for use with I- 
TECH’s IPC-6500 Wide SCSI Bus Ana- 
lyzer, IPC-6020 Fast/Wide Emulation Sys- 
tem and/or the IPC-5010 Fast Emulation 
System. All I-TECH boards retain their full 
functionality as if in their native environ- 
ment. The IPC- 2000 is priced at $1,200.00 
for the chassis only, $1,000.00 when pur- 
chased for use with other I-TECH equipment. 


I-TECH Corp. 

6975 Washington Ave.S. 
Suite 220 

Edina, MN 55439 
Phone:612/941-5905 
Fax: 612/941-2386 
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ADJUSTABLE OSCILLATOR 

SETS CUSTOM FREQUENCY 

By placing a programmable frequen- 
ey divider/multiplier and non-vola- 
tile memory into the same case as a 
crystal, the ICD62383 QuiXTAL can 
substitute for any crystal oscillator 
with an output frequency ranging 
from 0.6 to 120 MHz. Serving as a 
pin-for-pin replacement for standard 
rectangular metal-can crystal oscil- 
lators, the QuiXTAL provides conve- 
nience at a competitive price—just $4 
to $6 each—and one-day turn around 
vs. the typical two-to-three-day turn- 
around for custom-frequency oscil- 
lators that rely upon custom-ground 
quartz crystals. Thanks to a custom 
chip that the company designed for 
the QuiXTAL, requests for custom 
frequencies can be satisfied the 
same day by just factory program- 
ming the internal nonvolatile memo- 
ry to set the desired output frequen- 
cy. The QuiXTAL’s output can drive 
HCMOS or TTL interfaces and can 
be three-stated to allow multiple 
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units to share the same clock line. 
Typical frequency accuracy is to 
within 0.1%, and stability is to within 
100 ppm of the programmed fre- 
quency. With a 25-pF load, the 5-V 
powered ICD6233 draws 15 mA fora 
10-MHz output, 20 mA at 50 MHz, 
and 25 mA for 100 MHz. Signal rise 
and fall times are 3 ns. CM 

IC Designs, 12020 113th Ave. NE, 

Kirkland, WA 98034-9923; John 

Fallisgaard, (206) 821-9202. 
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MINIATURE VCO 

SUITS WIRELESS LANS 
Developed for wireless-LAN appli- 
cations, the SMV2500 voltage-con- 
trolled oscillator (VCO) measures 
just 0.3 by 0.8 by 0.117 in., bolstering 
its maker’s claim that itis the world’s 
smallest VCO. Placed on a pe board 
in the industry-standard “credit- 
card” format, the device can be part 
of an entire transceiver module that 
fits handily inside portable comput- 
ers. The unit oscillates between 2.4 
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and 2.485 GHz, operates from a 3-V 
de supply, and typically draws 16 
mA. Its phase noise is -85 dBe/ Hz at 
a 10-kHz offset and its second har- 
monic is -20 dBe minimum. Pricing is 
$5.75 in lots of 100,000 with volume 
delivery slated for January. Samples 
are available at $150 each and are de- 
livered from stock. DM 
Z-Communications Inc., 9939 Via 
Pasar, San Diego, CA 92126; (619) 
621-2700. 
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FLASH MEMORY & PCMCIA POWER SUPPLIES 
FOR 3V & 5V SYSTEMS 











12V, 120mA 8-Pin SO Flash Programmer 
Fits into < 0.3in2 


World's Lowest-Cost & Smallest Flash 
Programming Supply Needs No Inductors 














INPUT 
4.75V TO 12V 


0.1uF 












OUTPUT 
12V 45% 
30mA 









4.75V T05.5V| 5 









ON/OFF 






PP 
FLASH 
MEMORY 


= 












ON/OFF 8 








The MAX734 comes in an 8-pin SO package and delivers 120mA at 
12V (+5%, -3%), guaranteed over temperature, from 4.75V to 12V inputs. 
The complete circuit fits into 0.3in?. 83% efficiency at full-load and 70uA 
supply current in shutdown save battery life. PWM control assures fixed- 
frequency output ripple for noise-sensitive and communications applica- 
tions. Controllable Soft-Start reduces current surges at start-up. Priced 
at $2.00 (10,000 pcs*). Evaluation kit available (MAX734EVKIT-SO). 


The MAX662 charge-pump programming supply for flash memories 
fits in 0.2in¢ and uses only low-cost capacitors to provide a regulated 
12V +5% output. Guaranteed output current is 30mA for 4.75V to 5.5V 
inputs. No-load current is 320uA, which drops to 70UA in shutdown. 
The MAX662 comes in 8-pin DIP and SO packages and is priced at 
$1.85 (10,000 pcs*). Evaluation kit is available (MAX662EVKIT-SO). 
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Convert 3V Inputs to 12V, 150mA Outputs 


to Program Flash Memories 


INPUT 
3V TO 12V 


Dual-Output Step-Up Converters Program 
Flash Memory and Power Microprocessor 
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5V OR 12V 
ie 120mA 


UNREGULATED 
DC SOURCE BACK UP BATTERY 


(7V TO 18V) 


0.001 pF 
















0.047 uF 






The MAX717-MAX721 dual-output converters step up from as low as 
1.8V. They have 87% efficiency and 60UA supply current (20UA in shut- 
down), and come in 16-pin narrow SO packages. You can set the main 
output to 3V, 3.3V, or 5V, and deliver 200mA. The auxiliary output delivers 
5V or 12V at 120mA using a low-cost external N-channel switch. Features 
include low-output warning, automatic switchover between battery and 
wall-adaptor power, and back-up battery switchover to keep memory and 
clock alive. All outputs are logic-controlled. Priced at $5.95 (1,000 pcs’). 
Evaluation kit available (MAX718EVKIT-SO). 

* FOB, USA. 


The MAX734 step-up converter provides 12V output operation from 
inputs as low as 1.9V, when configured for bootstrapped operation. 
For 3V inputs, typical output power is 150mA at 12V+5%. The entire 
circuit fits into 0.3in? and uses only a diode, a 10uH inductor, and 
four capacitors. Battery-saving features include 80% efficiency, 7OHA 
shutdown supply current, and controllable Soft-Start to reduce surge 
currents at start-up. Priced at $2.00 (10,000 pcs”). 
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PIEZO-FILM SENSORS 
OFFER EASY MOUNTING 

A low-cost line of piezo-film vibra- 
tion sensors features two solder pins 
for mounting ease and flexibility. 
The LDT-0 Series sensors are low- 
profile, compact devices that are 
well-suited for applications in auto- 
motive alarms, home-security sys- 





Our list can 
help you do the 
other things 
you have on 
your list. Such 
as buy a 
car. . . estimate 
social security 
... Start the 
diet... check 
out investments. . . 
Our list is the 
Consumer Information 


tems, portable alarms, and coin 
counters. The sensors are made of 
rugged, lightweight piezoelectric 
polymer film that isn’t fragile like 
piezo ceramics. They feature two 
hand-solderable solder pins on 0.2-in. 
centers for electrical and mechanical 
connection to pe boards. Because of 
the film’s low mechanical Q, the sen- 
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Catalog. \t’s free and lists more than 200 free and 
low-cost government booklets on employment, 
health, safety, nutrition, housing, Federal benefits, 
and lots of ways you Can save money. 
So to shorten your list, send for the free 
Consumer Information Catalog. It’s the thing to do. 
Just send us your name and address. Write: 


Consumer Information Center 


Department LL 


Pueblo, Colorado 81009 


A public service of this publication 
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and the Consumer Information Center 
of the U.S. General Services Administration 
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sors can be used in broadband appli- 
cations that have low mechanical 
resonances. They also eliminate the 
environmental problems and false 
alarms associated with mercury sen- 
sors. Pricing is from $0.50 to $0.75 
each, depending on quantity. Deliv- 
ery is from stock. DM 

AMP Sensors, P.O. Box 3608, Har- 

risburg, PA 17105-3608; (215) 666- 


3300. 


SEVEN FUSE KITS 

AID DESIGN PROCESS 
With the continuing downsizing of 
equipment increasing the sensitivity 
of circuits with respect to thermal 
energy, it’s becoming more difficult 
to specify the correct rated current 
of a fuse. Each of the seven kits in 
Schurter’s family contains fuses in a 
range of rated currents from a spe- 
cific fuse series. The kits allow engi- 


neers to correctly select the value 
needed to safely and reliably protect 
the circuit. Kits include 5-by-20-mm 
fuses with low- and high-breaking 
capacities, 125- and 250-V microfuses 
and fuseholders, and 63- and 250-V 
SMT fuses and fuseholders. Kits are 
refillable for maintenance uses. Pric- 
ing ranges from $120 to $289. Deliv- 
ery is from stock to six weeks. DM 

Schurter Inc., 1016 Clegg Ct. Pet- 
aluma, CA 94954; Michele Prodan, 
(800) 848-2600, ext. 150. 
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LOWEST POWER 
SERIAL 12-BiT ADCs DRAW 
10yA AT 5V 


100 Times Lower than the Next Best! 


The MAX186/MAX188 A/D converters sample 8 single-ended or 4 differential inputs with a throughput rate 
as high as 133ksamples/sec. At lower rates, supply current drops below 10uA, including reference current! 
For single-channel applications the MAX187/MAX189 come in space-saving 8-pin packages. 








save Power & Space! 


10mA /,-cowvermon—_/ 


100x LOWER! 
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100nA 
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CONVERSIONS/sec. 

Choose Your 5V Power 12-Bit ADC 
Part Output Input Sample Power Call For 
# Format Channels _ Ref Rate Down (max) Pins* Price’ EV Kit: 


MAX186 Serial 8 INT 133ksps 10uA $8.95 MAX186EVSYS 
MAX187 Serial INT 75ksps 10uA $7.45 


20 
1 8 ; 
MAX188 Serial 8 EXT 133ksps 10uA 20 $8.45 MAX186EVSYS 
MAX189 Serial 1 EXT 75ksps 10uA 8 $6.95 
24 


MAX191 Parallel be INT 100ksps SOUA $9.60 MAX191EVSYS 


* Package Options Include DIP, SOIC, and SSOP 
+ 1000-up Recommended Resale, FOB, USA 


mommasasce» 7 | FREE A/D Converter Design Guide—Sent Within 24 Hours! 
: Includes: Data Sheets and Cards for Free Samples 


CALL TOLL FREE 1-800-998-8800 Ext. 6444 
= For a Design Guide and Free Sample 
P thtermentiner MasterCard® and Visa® are accepted for Evaluation Kits and small quantity orders. 
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Surface Mount 
Low Profile Single and Dual Output 


PC Board Mount 


Isolated /ndustrial to Military 
up to 1000 Volts 


Linear Switchers Open Frame 
Low Profile Upto 200 Watts 


New Isolated DUAL Outputs 
Wide Input Voltage Range 
Regulated 100 






See EEM 
or send direct 
for Free PICO Catalog. 

Call toll free 
in NY call 914-699-5514 
FAX 914-699-5565 
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NEW PRODUCTS 


COMPUTER BOARDS 





VME64 SINGLE-BOARD COMPUTER 
BOASTS ADDED FLEXIBILITY 


ingle-board computers 
(SBCs) once filled an entire 
6U VMEbus board. For addi- 
tional functionality, such as I/O, or 
memory, a separate board was need- 
ed and the two communicated over 
the VMEbus. Now, with the level of 
integration constantly increasing, 
multiple functions fit directly onto 
the SBC. The PT-VME151A, from 
Performance Computer, is an exam- 
ple of such a multifunction SBC. 
The PT-VME151A, based on a 
68040 microprocessor, can handle a 
64-bit interface, and 10 Mbytes/s 
over a fast SCSI-2 port. The SCSI 
port also features active on-board 
termination to maximize data integ- 
rity. On-board memory can reach 64 
Mbytes. The modular memory de- 
sign simplifies field upgrades. Even 








more functions are 
through a mezzanine interface. Such 
modules can operate as a Slave or a 
DMA device. Multiple real-time oper- 
ating systems are supported as well 
as a debug and monitor software 
package. Available now, the PT- 
VME151A is priced at $1995 in quan- 
tities of 100. 
Performance Computer, 315 
Science Pkwy., Rochester, NY 
14620; (716) 256-0200. 
mM RICHARD NASS 





SYSTEMS HELP DEBUG 

DSP TARGETS 

Designed for Sun SparcStation and 
compatible platforms, the Brahma- 
JTAG and-MPSD systems supply et- 
ther a JTAG interface for a Texas In- 
struments TMS320C40 processor or 


an MPSD interface for the TI 
TMS320C30 and TMS320C31 float- 
ing-point DSP chips. As a result, us- 
ers can debug hardware and soft- 
ware that’s embedded in a target 
system. Both serial interfaces per- 
mit external memory to be read from 
or written to and also offer complete 
control of the target system, includ- 
ing register modification and break- 
points. When used with a TI C com- 
piler and assembler, the debugger 





supplies both C- and assembly-level 
debugging. Breakpoints can be set in 
either mode, and execution can be 
single-stepped in C or assembly 
modes. Variables can be watched 
and execution time of functions and 
code sections can be benchmarked. 
The interface systems sell for $4500 
each. A combination of the two sys- 
tems is available for $5495. RN 
Sonitech International Inc., 14 
Mica Ln., Wellesley, MA 02181; 
(617) 235-6824. 


OPERATE SIX X TEMINALS 
FROM SPARCSTATION 10 
Using the SXT100 graphics board, 
users can expand a Sparcstation 10 
workstation into a server that sup- 
ports up to six monitors that can op- 
erate as X terminals. The SXT100 ba- 
sically consists of a single-slot SBus- 
based frame buffer, a mouse, and a 
keyboard. Monitor resolutions up to 
1152 by 900 pixels are supported. The 
board conforms to the monitor tim- 
ings established by the Video Elec- 
tronics Standards Association 
(VESA). Prices for the SXT100 start 
at $795. RN 

Integrix Inc., 1200 Lawrence Dr., 

Suite 150, Newbury Park, CA 

91320; (805) 375-1055. 





SMALLEST QUAD DAC 
TRIMS, CONTROLS & ATTENUATES 


Outputs Swing Rail-to-Rail At 5V! 


Maxim's new MAX509 combines four 8-bit DACs with four rail-to-rail output buffers in a tiny 
shrink Small-Outline Package (SSOP) that occupies less than 0.1 square inch of board space. 
For maximum flexibility, each DAC has its own reference input, which accepts any DC or AC 
voltage up to and including Vpp and Vss. 


Serial Interface & SSOP Save Space 
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¢ Serial Interface Frees pP pins ¢ Serial Output for Daisy-Chaining 
¢ Compatible with SPI™, QSPI™, pWire™ « Parallel Version Also Available 
¢ Single +5V or +5V Operation (MAX505) 
¢ Total Error < +1 LSB (max) With 

No Trims 




















momen anne? s FREE D/A Converter Design Guide—Sent Within 24 Hrs! 


Dual ‘Se ral 12- Bi it DAC 


a Includes: Data Sheets and Cards for Free Samples 


CALL TOLL FREE 1-800-998-8800 ext. 6444 


For a Design Guide or Free Sample 
MasterCard® and Visa® are accepted for Evaluation Kits or small quantity orders. 
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Maxim Integrated Products, 120 San Gabriel, Sunnyvale, CA 94086, (408) 737-7600, FAX(408) 737-7194. 


Distributed by Arrow, Bell, Digi-Key, Elmo, Hamilton Hallmark, and Nu Horizons. Authorized Maxim Representatives: AL, M-Squared, Inc.; AZ, Techni Source Inc.; CA, Mesa, 
Pro Associates, Inc., Centaur Corporation; CO, Component Sales; CT, Comp Rep Associates; DE, TAI Corporation; FL, Sales Engineering Concepts; GA, M-Squared, Inc.; ID, E.S. 
Chase; IL, Heartland Technical Marketing Inc.; IN, Technology Marketing Group; IA, JR Sales Engineering, Inc.; KS, Delltron; LA, BP Sales; MD, Micro-Comp, Inc.; MA, Comp Rep 
Associates; MI, Micro Tech Sales; MN, Mel Foster Technical Sales, Inc.; MS, M-Squared, Inc.; MO, Delltron; MT, E.S. Chase; NE, Delltron; NV (Reno, Tahoe area only) Pro 
Associates, Inc.; NH, Comp Rep Associates; NJ, Parallax, TAl Corporation; NM, Techni Source Inc.; NY, Parallax, Reagan/Compar; NC, M-Squared, Inc.; OH, Lyons Corporation; 
OK, BP Sales; OR, E.S. Chase; PA (Pittsburgh area) Lyons Corporation, (Philadelphia area) TA! Corporation; SC, M-Squared, Inc.; TN, M-Squared, Inc.; TX, BP Sales; UT, 
Luscombe Engineering Co.; VA, Micro-Comp, Inc.; WA, E.S. Chase; WI, Heartland Technica! Marketing, Inc. 

Distributed in Canada by Arrow. Authorized Maxim Representative in Canada: Tech Trek. 

Maxim is a registered trademark of Maxim Integrated Products. © 1993 Maxim Integrated Products 





™ SPI and QSPI are registered trademarks of Motorola and uWire of National Semiconductor 
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Why force your family and 
friends to fib? Give them gifts 
they'll truly appreciate. Because 
U.S. Savings Bonds grow in value, 
they’re gifts to be remembered for 
years to come. 

Just visit your bank, and when 
you buy the Bond, ask for a U.S. 
Savings Bond gift certificate. And 
keep your family and friends honest. 


Take 
Stock dan 
inAmerica ni 


A public service of this magazine 
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NEW PRODUCTS 


COMPUTER BOARDS 


PSM ELIMINATES DAMAGE 
IN FUTUREBUS+ SYSTEMS 
The up and down power sequence of 
the four Futurebus+ backplane volt- 
age rails can be controlled by the 
Power Sequencing Module (PSM). 
This helps to eliminate the possibility 
of catastrophic device damage re- 
sulting from a reverse current flow 
in systems that employ both 3.38- and 
5-V components. The PSM gets con- 
nected in parallel with the main input 
and the power supply. Auxiliary in- 
puts can also be enabled, but the out- 
puts of each voltage rail can only be 
enabled in the correct sequence de- 
fined by the setup of the PSM. Volt- 
age-present indicators, power up and 
down switches, anda series of status 
LEDs are mounted on the module’s 
front panel. The PSM is available 
now for $150. RN 

BICC-VERO Electronics Inc., 

1000 Sherman Ave., Hamden, CT 

06514; (800) 242-2863. 


VME SBC HOLDS 
486, RUNS DOS 
The 4, 16, or 832 Mbytes of DRAM 
that come with the VME-1486 em- 
bedded PC board are sharable with 
other boards on the VMEbus. The 
single-board computer is built with a 
486 microprocessor, ranging in 
speed from 25 to 66 MHz. Other fea- 
tures include an on-board Ethernet 
port, Super VGA video support, a 
fully buffered ISA bus interface, 
and jumperless configuration using 
software switches. The board can 
run DOS, Windows, OS/2, or the 
Lynx real-time OS. The VME-1486 
starts at $2242.50, in lots of 100. RN 
Logical Design Group Inc., 6301 
Chapel Hill Rd., Raleigh, NC 
27607; (919) 851-1101. 


DATA-ACQUISITION 

BOARD COSTS $295 

To respond to the need for afford- 
able PC-compatible industrial data 
acquisition and control, the SAT-V40 
comes in at just $295. The DOS-com- 
patible single-board computer is 
built with an 8-MHz NEC V40 pro- 
cessor, three serial ports, 24 parallel 
I/O lines, and an optional eight-chan- 
nel 12-bit analog-to-digital convert- 
er. The a-d converter can be config- 
ured through software for unipolar 
or bipolar operation and single-end- 
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ed or differential inputs on a per- 
channel basis. Also, additional I/O is 
available using PC/104 modules. The 
SAT-V40 measures 4.5 by 7 in. and 
consumes 1.7 W. 
WinSystems Inc., 715 Stadium 
Dr., Suite 100, Arlington, TX 
76011; (817) 274-7553. 


STD 32 BOARD 
LOADED WITH I/O 
Built to the STD 82 specification, the 
VL-12CT97 I/O board offers a 10-us 
analog-to-digital converter and eight 
differential or 16 single-ended input 
channels with 16-bit resolution and 
+5- or 10-V ranges. Two 12-bit 
channels are used for analog output. 
The board’s 16 bidirectional digital I/ 
O lines are configured as open-collec- 
tor outputs with read-back. Each 
channel can be individually pro- 
grammed to act as an input or out- 
put. Maskable interrupts are inde- 
pendently available from the analog 
and digital input sections. An inter- 
rupt can be generated at the end of 
an analog input conversion, or gener- 
ated by up to four digital inputs 
changing state. The VL-12CT97 sells 
for $685. A lower performance ver- 
sion, the 12CT96, is also available. RN 
VersaLogic Corp., 3888 Stewart 
Rd., Eugene, OR 97402; (800) 824- 
3163. 


MULTI-STAGE BOARD 
HANDLES 6.44 GOPS 
A multi-stage vector processor 
board that continuously processes 
complex data at 40 MHz can handle 
6.44 GOPS. The 9U VME 
CRCFV1M40-64K-C6 can perform 
one million point convolutions on a 
48-bit complex data stream at a mini- 
mum sustained data rate of 40 mil- 
lion samples/s. The board features 
up to six cascaded sets of the Sharp 
LH9124/LH9320 block floating- 
point DSP chips, depending on the 
amount of processing power re- 
quired. In addition, multiple boards 
can be cascaded for larger applica- 
tions. Available now, prices for the 
CRCFV1M40-64K-C6 range from 
$39,750 for three stages to $74,250 
for six stages. RN 
Catalina Research Inc., 985 Space 
Center Dr., Suite 105, Colorado 
Springs, CO 80915; (719) 637- 
0880. 
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3.0V/5A SUPPLY POWERS 
NEW PENTIUM™ IN 1.4in2 


Low-Cost Step-Down Controller IC 
Creates 3.3V from 5V Without Heat Sinks 


The MAX767 synchronous controller IC provides the industry's best solution for generating local 
3.3V power in motherboards and add-on cards. No other solution, |C or module, provides this 
combination of small area, low cost, and cool operation. 


Dedicated to 5V-to-3.3V conversion, the MAX767 achieves its superior cost and performance via 
high clock frequency and N-channel external MOSFETs. Drop-in solutions including a complete 
bill of materials and an evaluation kit are available direct from Maxim. 


@ Configurable for 1A to 15A 
@ 95% Efficiency-No Heat Sink 


@ System-Friendly: 
Soft-Start ne 
Current Limit 
ON/OFF Logic 


© Pre-designed Circuits 
Available: 
1.5 Amp, L=10}H 5A SUPPLY COMPONENTS SHOWN ACTUAL SIZE 
3.0 Amp, L=5yH 
9.0 Amp, L=3.3yH 
L=2 
L=1 


JA APPLICATION CIRCUIT 


eT 5a 220uF 


3.3UH 12mMQ 


MAMALMA 
MAX767 





7.0 Amp, .2UH 
10.0 Amp, OPH 


Call Maxim for immediate 
design-in assistance. 


FREE 3V Analog Design Guide—Sent Within 24 Hours! 
Includes: Data Sheets and Cards for Free Samples 


Sead CALL TOLL FREE 1-800-998-8800 
aaena For a Design Guide or Free Sample 

















Is 92% Efficient in 2.5A “Green PC” Apps 
The MAX746 and MAX747 (priced at $2.25 ai 1000 


Fs | ; MasterCard® and Visa® are accepted for Evaluation Kits or small quantity orders. 
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Maxim Integrated Products, 120 San Gabriel Drive, Sunnyvale, CA 94086, (408) 737-7600, FAX(408) 737-7194. 


Distributed by Arrow, Bell, Digi-Key, Elmo, Hamilton Hallmark, and Nu Horizons. Authorized Maxim Representatives: AL, M-Squared, Inc.; AZ, Techni Source Inc.; CA, Mesa, 
Pro Associates, Inc., Infinity Sales, Inc.,; CO, Component Sales; CT, Comp Rep Associates; DE, TA! Corporation; FL, Sales Engineering Concepts; GA, M-Squared, Inc.; ID, E.S. 
Chase; IL, Heartland Technical Marketing Inc.; IN, Technology Marketing Group; IA, JR Sales Engineering, Inc.; KS, Delltron; LA, BP Sales; MD, Micro-Comp, Inc.; MA, Comp Rep 
Associates; Ml, Micro Tech Sales; MN, Mel Foster Technical Sales, Inc.; MS, M-Squared, Inc.; MO, Delitron; MT, E.S. Chase; NE, Delitron; NV (Reno, Tahoe area only) Pro 
Associates, Inc.; NH, Comp Rep Associates; NJ, Parallax, TAl Corporation; NM, Techni Source Inc.; NY, Parallax, Reagan/Compar; NC, M-Squared, Inc.; OH, Lyons Corporation; 
OK, BP Sales; OR, E.S. Chase; PA (Pittsburgh area) Lyons Corporation, (Philadelphia area) TA! Corporation; SC, M-Squared, Inc.; TN, M-Squared, Inc.; TX, BP Sales; UT, 
Luscombe Engineering Co.; VA, Micro-Comp, Inc.; WA, E.S. Chase; WI, Heartland Technical Marketing, Inc. 

Distributed in Canada by Arrow. Authorized Maxim Representative in Canada: Tech Trek. 

™Pentium is a trademark of Intel Corp. Maxim is a registered trademark of Maxim Integrated Products. © 1993 Maxim Integrated Products 


CIRCLE 214 FOR U.S. RESPONSE CIRCLE 215 FOR RESPONSE OUTSIDE THE US. 














ISO 9001 


Dertificate Number: 30337 





SITTING 
ON A TAX 
WRITE-OFF? 


Turn your excess 
inventory into a 
tax break and help 
send needy kids 
to college. 


Call for your free guide 
to learn how donating 
your slow moving 
inventory can mean a 
generous tax write off 
for your company. 


Call (708) 690-0010 


Pe: Box 3021 
Glen Ellyn, IL 60138 
FAX (708) 690-0565 





Excess inventory today 
.... Student opportunity 
tomorrow 





NEW PRODUCTS 


COMPUTER-AIDED ENGINEERING 


PCB TOOLS INCREASE 
AUTOMATION LEVEL 

The latest release of Protel Technol- 
ogy’s pe-board design tools offer 
higher levels of automation. Ad- 
vanced Schematic 2.0 for design en- 





try has a guided wiring feature that 
speeds component wiring by snap- 
ping to electrical hot spots during 
wire placement, then automatically 
making connections when the user 
clicks a button. Project-level global 
editing automatically changes attri- 
butes of schematic design objects 
throughout a mulitsheet hierarchi- 
cal project. Advanced PCB 2.0 is a 
board-layout system that includes 
forward-annotation to communicate 
design changes from Advanced 
Schematic. The board-design envi- 
ronment is further enhanced with 
Advanced SB Route, a shape-based 
gridless autorouter. Advanced Sche- 
matic 2.0, Advanced PCB 2.0, and Ad- 
vanced SB Route run on a PC under 
Windows. Prices are $995, $2795, and 
$9900, respectively. LM 
Protel Technology Inc., 4675 Ste- 
ven Creek Blvd., Suite 200, Santa 
Clara, CA 95051-6764; (800) 544- 
4186 or (408) 243-8143. 


EMI TOOL FORECASTS 

RADIATION PATTERNS 

The Quiet signal-integrity tool accu- 
rately locates and quantifies EMI on 
backplanes, motherboards, and mul- 
tichip modules. It automatically pre- 
dicts total radiation patterns from 
transmission-line simulation, per- 
forming both what-if analyses and 
full-board screening. Transmission- 
line simulation technology simulates 
nets and computes the radiation 
from each net segment. The tool then 
produces a full-board radiation plot 
and generates a report of net-by-net 
contributions. Users can define one 
or more antenna positions to deter- 
mine power spectra at specific 
points. Quiet will have production 


JANUARY 24, 1994 


shipments this quarter. LM 
Quad Design Technology Inc., 
1385 Del Norte Rd., Camarillo, CA 
93010; (805) 988-8250. 


PCB DESIGN SYSTEM HAS 
JUST ONE INTERFACE 
A front-to-back pce-board design sys- 
tem called Run meshes all necessary 
functions under one graphical user 
interface. The system is composed of 
modules that perform schematic cap- 
ture, component layout, digital and 
analog simulation, and routing. A 
proprietary technology called Real 
Annotation allows users to change 
the board layout or route path while 
creating the schematic, and vice- 
versa. Because Run uses a single da- 
tabase, component-placement, test 
points, and design rules can be pre- 
defined. During layout, users can im- 
mediately see pins, gates, packages, 
and component names on the sche- 
matic and route layer. Run supports 
flex circuits and conventional pc | 
boards with up to 31 layers. All mod- 
ules are shipping now for Macintosh 
computers. Prices are $975 for the 
schematic capture to $20,500 for the 
compete system. LM 
microCADpartners, 3312 W. 
132nd St., Burnsville, MN 55337; 
(612) 895-8236. 


INTERFACE LINKS 
ASIC AND DSP TOOLS 
A software interface links the IC de- 
sign tools from Compass Design 
Automation with the Signal Process- 
ing WorkSystem (SPW) DSP design 
system from Comdisco Systems. The 
interface is available as an option to 
Compass’ Navigator top-down de- 
sign tool suite. With the interface, 
users can start by architecting, sim- 
ulating, and optimizing at the sys- 
tem level with SPW. Then, they use 
the Compass datapath-synthesis and 
-compiler tools to create physical im- 
plementations. In addition, the Com- 
pass DSP library contains a wide 
range of complex design elements. 
The DSP Design Option to the Navi- 
gator Series of tools is shipping now 
for Unix workstations. Its $20,000 
price tag includes the interface and 
the DSP behavioral library. LM 
Compass Design Automation Inc., 
1865 Lundy Ave., San Jose, CA 
95131; (408) 433-4880. 


BRE LECTRONIC DESIGN 


“A great time to introduce a new luxury 
cruise line. The economy was in a slump, and the 
competition was on the rise. 

We told our new 
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season and sow the seeds 
meee : for the next. 
vena |, Probably To make a long story 
= ae short, two-thirds into the 
newspaper phase, 
| aetaliety Celebrity’s ships were just 
| Sheseee | about full to the end of the 
eo season. With so little left to 
Sell, we all agreed to hold 
the radio and TV and save 
the remainder of the 
budget. 
In roughly two years 
Celebrity became the 
number one cruise line from — 


New York to Bermuda. 
Al Wallack, Sr. VP Marketing, Celebrity Cruises, is 
after returning from having his hearing checked. We've just added 
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another new luxury ship and 
we re anxious to fill it. So once again we've upped 
our budget. So far, our agency hasn't tried to talk 
us out of it.” 





American Association of Advertising Agencies 


If you would like to learn more about the power of advertising, please write to Department D, AAAA, 666 Third Avenue, New York, NY 10017 enclosing 
a check for five dollars. You will receive our booklet, /t Works! How Investment Spending In Advertising Pays Off. Please allow 4 to 6 weeks for delivery. This advertisement prepared by Korey, Kay & Partners, New York. 


Our 
Power Module 
is Dual... 


theirs is only 


single output! 





Single Outputs $104 / 
Dual Outputs $149 


28 Standard Models / 
Special Voltages Available 


Four Series / 18-380 VDC Input 


Fixed Frequency 100kHz 
True Redundancy Operation 


The availability of DUAL ISOLATED 
OUTPUTS creates cost and space sav- 
ings in many applications. 

Fully safeguarded for over voltage, over 
temperature and continuous short circuit 
protection, these FIXED Hi-Frequency 
units minimize technical problems. 

With output voltages from 3.3 VDC to 100 
VDC, four distinct input ranges and the 
choice of single or dual outputs plus the 
capability of Parallel Operation, as stand- 
ard features, your circuit designs can be 
optimized. 

Assembled in the U.S.A. with PICO qual- 
ity components, these hi density units al- 
low the most stringent mechanical, elec- 
trical and environmental requirements. 


See EEM or send direct 
for Free PICO Catalog. 

Call toll free 
in NY call 914-699-5514 
FAX 914-699-5565 


453 N. MacQuesten Pkwy., Mt. Vernon, N.Y. 10552 


CIRCLE 244 FOR U.S. RESPONSE 
CIRCLE 245 FOR RESPONSE OUTSIDE THE U.S. 


| 158 BD 





NEW PRODUCTS 


COMPUTER-AIDED ENGINEERING 


DESIGN KIT CREATES 
PENTIUM-BASED PCBS 

The first in a planned series of high- 
speed board design kits from Mentor 
Graphics helps engineers create pc 
boards built around the Intel Pen- 
tium processor. The kit is part of the 
company’s Electronic Design Guide 
for Excellence (EDGE) program, 
which enables Mentor to partner 
with semiconductor companies and 
provide design kits for leading-edge 
processor technologies. The Pen- 
tium design kit, which is used with 
Mentor’s Board Station 500 pe-board 
design environment, will help engi- 
neers manage trade-offs and meet 
performance requirements. The kit 
supports design capture, physical 
layout, and thermal and electrical 
analysis. It includes logic symbols, 
mapping files, geometry, and signal- 
integrity I/O models. There’s also 
thermal models, reference layout for 
the core logic, and electrical rules 
such as flight and skew timing con- 
straints. 

A multimedia tutorial walks engi- 
neers through a design example 1l- 
lustrating how to implement a board 
using the design kit. The design ex- 
ample is a full schematic and layout 
for an EISA motherboard that’s in- 
cluded in Intel’s Open Design Guide. 
The Pentium processor high-speed 
board design kit is free of charge to 
all Mentor’s Board Station 500 cus- 
tomers. Call the company for addi- 
tional information. 

Mentor Graphics Corp., 8005 S. W. 

Boeckman Rd., Wilsonville, OR 

97070-7777; (503) 685-7000. 
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ANALYSES DETECT 
EMI AND CROSSTALK 
Version 2.5 of the MSC/EMAS fi- 
nite-element analysis system helps 
engineers detect electromagnetic in- 
terference (EMI) and crosstalk prob- 
lems in high-frequency systems. The 
program addresses a wide variety of 
applications, and an intelligent user 
interface supplies only the choices 
needed for the specific application 
being analyzed. For example, MSC/ 
EMAS for EMI and Crosstalk quan- 
tifies radiation effects, shielding, 
and absorption properties; electronic 
device performance in terms of ca- 
pacitance, conductance, inductance, 
L fet TR GON TC 
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and resistance (CGLR) matrices; and 
can reduce electromagnetic simula- 
tion results into a Spice net list for 
use with Spice models. 

Similarly, MSC/EMAS for Anten- 
nas calculates antenna input imped- 
ance, directivity, polarization, and 
radiation patterns while providing a 
detailed picture of field behavior. It 
also allows antenna designers to an- 
alyze, without prototyping, complex 
systems that are typically difficult to 
study using traditional measure- 
ment and numerical techniques. In 
addition, the next version will sup- 
port analysis of radiators in antenna 
arrays. MSC/EMAS Version 2.5 is 
available now. It runs ona variety of 
platforms, including Unix worksta- 
tions and DEC VAX computers. Call 
the company for pricing and addi- 
tional information. LM 

The MacNeal Schwendler Corp., 

815 Colorado Blvd., Los Angeles, 

CA 90041-1777; (213) 258- 


I111. 


SOFTWARE HELPS USERS 
PROJECT PRODUCT COSTS 
Version 3.0 of the SEER-H software 
helps engineering teams with pro- 
ject-cost analysis and estimation. 
The new version expands the prod- 
uct’s ability to provide detailed labor- 
hour and material cost estimates for 
hardware development and produc- 
tion programs, from simple board- 
level products to complex aerospace 
structures. SEER-H determines the 
technology level being used in any 
particular project by describing com- 
ponent density, speed, types of cir- 
cuitry, and the level of IC integra- 
tion. It also provides details and anal- 
ysis of material and labor costs af- 
fected by decisions to build, or buy 
and integrate. Calculations are 
based on known and proven techni- 
cal and program parameters that 
drive hardware design and develop- 
ment costs. SEER-H 3.0 runs on DOS 
platforms under Windows, and also 
on Macintosh computers and Sun 
workstations. The Windows version 
costs $21,700 for an annual site li- 
cense. Macintosh and Sun licenses 
are 10% and 20% higher, respective- 
ly. LM 

SEER Technologies, P.O. Box 

90579, Los Angeles, CA 90009; 

(310) 670-3404. 
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NEW HIGH DENSITY MICRO-COAXIAL CONTACTS 







Designed for high speed data transfer rates. 
Can be used in the IEC 1076-4-2 2.5mm High 
Density connector system,har-pak®, Provides 
more space efficiency, high frequency ca- 
pability, easy handling, low applied cost and 
application with current equipment practice 
and emerging metric equipment practices. 
Designed for PCB termination on both 
daughtercard to backplane connection;al- 
lowing users to bring signal directly into the backplane without a cable transition. 
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ha ak® 2.5 MM High Densi 


Developed for backplane and daughter- 
board applications in modern rack systems. 
The 5 row 2.5 mm connector design offers 
solderless PCB terminations, optimum utiliza- 
tion of space, three dimensional modularity, 
high contact density, EMI protection, and the 
ability to double-side surface mount compo- 
nents on daughter cards without loss of a 15 
mm card pitch. The har-pak connector sys- 
tem permits using a three dimensional 2.5 mm grid. With the exceptional capabilites of 








HARTING is a hallmark of innovation and reli- 
ability worldwide - throughout the electronics 
industry and in the switchgear sector. 


With the Gds A standard DIN 41612 printed circuit 
connectors, HARTING not only meets top require- 
ments in terms of precision and quality but also 
makes a contribution to progress in the field 
ot automation. The Gds A connector is mounted 
and fixed to the PC board in a single procedure. 
Components, solder pins and the fastening clips 
of the connector can thus be soldered in a single 
process. 


With a comprehensive range of connectors, 
HARTING offers pertect solutions for all appli- 
cations. 





_ Connectors from HARTING — the quality connection 


HARTING ELEKTRONIK, Inc. - 2155 Stonington Ave. - Suite 212 
P.O. Box 95 710 Hoffman Estates, Illinois 60195, U.S.A. 
Phone 708 / 519-7700 - Fax 708/519-9771 
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the connector,only one connector style is 
required to solve your power, signal, 
ground,and high data rates; simplifying 
the design and manufacturing of future 
systems.Inhe compliant pin technology 
utillzes the same 1 mm plated through 
hole standard for many DIN 41 612 com- 
pliant pin technologies. The consistency 
in design uses the many years of manu- 
facturing and design experience already 
available.These attributes combined can 
lead to new advancements n board- 
level designs: 15 mm card pitch with dou- 
ble-sided surface mounted daughter 
cards, butterfly or mid-plane techniques, 
modular design both horlzontally and 
vertically,low number of system compo- 
nents, combination with other stand- 
ardized packaging systems,and lower 


applied costs. CIRCLE 283 





COMPLIANT PIN DIN 41612-TYPE M 
INVERSE CONNECTORS 

HARTING’S compliant pin Inverse Type M 
DIN 41612 Eurocard connectors allow- 
continued development of backplane 
technology using solderless termination 
and double-side surface mounting. 
Applications include telecom, medical 
and high speed computers. Connector- 
cavities accommodate the DIN 41626 
high voltage, power, coaxial or fiber optic 
contacts. Connector arrangements can 
accommodate 2 to 10 special purpose 
contacts and 78 to 6 standard contacts 
respectively.Compatible with HARTING 
male press-In tooling without modifica- 
tion, If can be delivered wlth speclal 
press-In Inserts to allow use of ‘Flat Rock" 
or simple flatpress-in dies, CIRCLE 284 


‘har-mIk@’, NEW MINATURE CONNECTORS 
FROM HARTING ELEKTRONIK 





New, comprehensive range of miniature 
connectors, the ‘Pin and Socket’ |/0 con- 
nectors Serles 60.01/02/03/04, are de- 
signed to meet the requirements of inter- 
nal and external connections of the future. 


e Reduced size: contact pitch of 1,27 mm 

e High contact density: double standard D-Sub 

e E.M.I./R.F.1. protected. metal shells and 
hoods for optimum screening 

e Polarized by D shape 

e Coding: without contact loss 

e Locking device: 
quick latch forS.C.S.I/RS232E applications. 
Jackscrew for |.P.I/HI.P.P.1 applications 

e Male and female IDC versions for dis- 
crete wire 28 to 30 AWG 

e Male and female connectors wth 
straight and angled solder pins 

e Many connector sizes: from 20 to 100 ways 
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NEW PRODUCTS 
POWER 


DUAL LOW-DROPOUT LINEAR REGULATOR HANDLES 250 MA 


hile not extinct, the clas- 
SiC three-terminal linear 
regulator hardly resem- 
bles its offspring. Additional fea- 
tures and functions have sprouted 
and most new models combine mini- 
mum dropout voltages with similar- 
ly low quiescent currents. 

National Semiconductor has com- 
bined all of these attributes in the 
first dual low-dropout regulator 
(LDO). The LP2956’s “main” LDO 
handles 250 mA while offering a 
maximum dropout voltage over tem- 
perature of 800 mV. The auxiliary 
LDO’s output provides 75 mA and its 
maximum dropout voltage at that 
current runs 850 mV. Maximum 
dropout voltage over temperature 
for the main and auxiliary outputs, 
while providing 1 mA to a load, run 
150 and 300 mV, respectively. Quies- 
cent current (Ig) imcreases as the 
load current from each output in- 











creases. For ex ple maximum Q 
runs 280 wA with 1 mA flowing from 
the main output and 100 pA from its 
companion, but it rises to 38 mA with 
250 mA from the main and 1 mA from 
the auxiliary output. 

Additional features include a com- 
parator, which senses if the main 
output goes out of regulation by 
more than 5%. If it does, an error-out- 
put-flag pin goes low. The main out- 
put can also be shut down with an 
external signal, at which time Ig 
drops to 200 wA if there is no load on 
the auxiliary output. The auxiliary 
output is always on and can be used 
to power sense or memory circuits 
when the main output is shut down. 





The chip contains an additional unde- 
dicated open-collector-output com- 
parator, which may be used for low- 
battery detection, fault detection, or 
to send a reset signal to a micropro- 
cessor. Each output can be set at 
voltages from 1.23 to 29 V with an 
external resistive divider, or to a 5-V 
via pin tied to the chip’s divider. 

The LP2956 comes in 16-pin SOICs 
and DIPs. A companion, the LP2957, 
has a fixed 5-V output and is rated at 
250 mA. It also sports an out-of-regu- 
lation flag and a shutdown pin. It 
comes in a five-lead TO-220 package 
with staggered leads. In lots of 1000, 
the LP2956 goes for $2.57 each; in 
like lots, its cohort costs $2.35. 

National Semiconductor Corp., 
2900 Semiconductor Drive, 
P.O. Box 58090, M/S 16.300, 
Santa Clara, CA 95052-8090; 
Mark Kachmarek, (408) 721- 
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One Stop Shopping! 


All your circuit board needs under one roof. 


PCB MANUFACTURING 
e 2 day turn on multi-layers 
e Prototype and production 
e Gerber Data Test 

e FR4, Polyimide 

e Turnkey assembly 

¢ PCMCIA up to 6 layers 


PCB DESIGN LAYOUTS 

e Layouts for Economical 
manufacturing 

e Backplanes 

e Impedance Control 

e Analog and ECL 

e Surface Mount 

e 3 CAD Workstations 


TECHNICAL SUPPORT 
e Free Design Layout Tips 
e Free MFG Cost 

Cutting Tips 
e We accept Gerber Data 
Via Modem 


Phone: (714) Be 
FAX: (714) 970-2406 
MODEM: (714) 970-5015 


4761 E. Hunter Ave., Anaheim, CA 92807 






full sceen editor 
¢ Made in USA 
¢ 1 & 2 Year Warranty 






Sacramento, CA 95841 


4539 Orange Grove Ave. 


(Monday-Friday, 8 am-5 pm PST) 





Device Srogramninets 
Connects to PC paralle — 


PB-10 Internal Card for PC 


¢ Easy to use software, on-line help, 


4 bys 


¢ Technical Support by phone 

¢ 30 day Money Back Guarantee 

¢ FREE software upgrades available via BBS 

¢ Demo SW via BBS (EM20DEMO.EXE) (PB10DEMO.EXE) 

¢ E(e)proms 2716 - 8 megabit, 16 bit 27210-27240, 270400 & 27C800, 

¢ Flash 28F256-28F020, (29C256-29C010 (EMP-20 only)) 

¢ Micros 8741A, 42A, 42AH, 48, 49, 48H, 49H, 55, 87051, 87C51FX, 87C751,752 
¢ GAL, PLD from NS, Lattice, AMD-16V8, 20V8, 22V10 (EMP-20 only) 


oO) SY CO) et — me it O18 17 wee), a o7.\ ee 


NEEDHAM’S ELECTRONICS, INC. 


(916) 924-8037 


BBS (916) 972-8042 
- te 972-9960 


Ce vm 
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NEW PRODUCTS 
POWER 


COMPACT DC SUPPLY 
IS EASY TO USE 

Two highly visible digital meters for 
independent monitoring of output 
voltage and current are featured in 
the PMC-A Series de power supplies. 
These meters are visible even in 
bright lighting. For easy operation, 





all calibration pots and remote-con- 
trol switches are located on the front 
panel. Models are offered with out- 
put-voltage ranges of either zero to 
18 V de with output-current ranges 
of zero to 1, zero to 2, or zero to 3 A; 
or voltages from zero to 35 V de with 
output-current ranges of zero to 0.5, 
zero to 1, or zero to 2 A. All can con- 
tinuously supply maximum current 
at maximum voltage, and all can be 
used as benchtop supplies or rack- 
mounted with an optional adaptor. 
Pricing starts at $379 each. DM 
Kikusui International Corp., 1980 
Orizaba Ave., Signal Hill, CA 
90804; Joe Engler, (310) 986- 
1677. 


AC-POWER CONTROLLER 
CORRECTS POWER FACTOR 
Eliminating the need for power-fac- 
tor-corrected de power supplies, the 
PFC2041 controller combines power- 
factor correction with ac-power dis- 
tribution in one efficient system. The 
unit is a voltage-selectable, single- 
phase, 47-to-63-Hz system that can 
be operated at 90 to 182 V ac or 180 to 
270 V ac. Two switched sections of 
six IEC 320 outlet receptacles are 
mounted on the front panel with a 4- 
second delay between the two sec- 
tions. The system comes with two re- 
mote-I/O connectors for remote 
power-on/off and emergency shut- 
down for a mechanical, electronic, or 
thermal-switching device. All appli- 
cable European and North American 
safety standards are met by the sys- 
tem. Optimum operating range is 
from 50 to 100% of rated power, 
which is 1500 W. Total output power 
is 2 kW, of which 1.5 kW is power- 
factor corrected to 98%. The 





PFC2041 controller goes for $1899. 

Call for delivery information. DM 
Pulizzi Engineering Inc., 3260 S. 
Susan St., Santa Ana, CA 92704- 
6865; Pete Pulizzi, (714) 540- 


4229. 


150-W CONVERTERS 
PROVIDE FLEXIBILITY 

Two remote-shutdown pins, one ref- 
erenced to the primary side of the 


transformer and the other to the sec- | 


ondary side, give the MM-PAK 150- 
W de-de converter a degree of design 
flexibility that some competing prod- 
uct do not have. The dual shutdown 
pins enable designers to mix and 
match MM-PAK converters with 
other modules that have either pri- 
mary- or secondary-side shutdown. 
The units are half the size of Power- 
cube’s 800-W HD-PAK converters 
and deliver 150 W of output power at 
an 85°C baseplate temperature. The 
fixed-frequency, 250-kHz converters 
also feature parallel operation (N+1 
redundancy); control functions such 
as DC OK, remote sense, tempera- 
ture and current monitor, and syn- 
chronization; and low output ripple. 
Available output voltages include 
2.1, 3.3, 5, 12, 15, 24, 28, and 48 V de 
with wide input ranges of 36 to 76 V 
(48 V de nominal) and 200 to 400 V de 
(300 V de nominal). Pricing is $100 in 
lots of 100 with availability sched- 
uled for the first quarter of 1994. DM 
Powercube Corp., Eight Suburban 
Park Dr., Billerica, MA 01821; 
Roy Allman, (508) 667-9500. 


SPONGE-METAL NICDS 
UP CAPACITY BY 80% 
Up to 80% more energy capacity than 
conventional cells is exhibited by a 
line of sponge-metal nickel cadmium 
batteries. The SM80 batteries are 4/ 
5A cylindrical types with a capacity 
rated at 1.8 Ah. Features include a 
one-hour recharge capability, stable 
discharge characteristics, and high 
reliability. Applications include com- 
munication systems, office-automa- 
tion equipment, and any others in 
which high energy density and small 
size matter. Call for pricing. DM 
Panasonic Industrial Co., Battery 
Sales Group, Two Panasonic Way, 
Secaucus, NJ 07094; (201) 348- 


7000. 








Now in the ever so competitive trans- 
former business, the new kid on the 
block is the oldest kid on the block. 
Under new ownership 98-year old 
Thordarson-Meissner is prepared to 
tackle all your commercial, military 
and medical transformer applications 
up to 1OKVA with renewed vigor. 


Filament 
Isolation 
Power 
Plug-in 
Constant Voltage 
Toroids 
Custom & Standard 


You'll get precise quotes and rapid 
turn-around. Our SPC program sets 
new standards for quality performance 
and efficiency to make sure your order 
is right the first time. There is a drive 
to provide you with the components 

of today’s technology with a focus on 
ISO 9000 specifications so you can be 
confident our products meet global 
standards. 


But some things never change. Whether 
custom designed or pre-engineered, 
T-M can supply you with nearly every 
component we've made since 1895— 
over 8,000 electro-magnetic products. 
It doesn’t matter if you want one or one 
thousand, you still get our competitive 
pricing. And after nearly a century of 
quality and service, you can be sure 
we'll be around when you need us. 


THORDARSON-MEISSNER 


For engineering Prototypes 
and competifive pricing 
CALL John Golko 






628 Belmont Street / Mt. Carmel, IL 62863 
1-800-851-3583 Fax (618) 263-3150 
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PCI-ETHERNET CONTROLLER aS T 


highly-integrated Ethernet 
controller chip that includes 
the high-performance pe- 
ripheral component interconnect 
(PCI) bus interface provides a glue- 
less connection to PC, Alpha, NT, 
and Power PC-based platforms. The 
high-speed interface, coupled with 
the ability of the DECchip 21040 to 
support full-duplex operation and 
two large on-chip FIFO buffers (256 
bytes each) for the transmit and re- 
ceive channels, lets the DEC control- 
ler maximize data throughput while 
keeping system logic to a minimum. 
Allowing the chip to minimize host 
control, a programmable on-chip 
DMA controller can be set up by the 
host to perform unattended burst 
transfers of any length. A patent- 
pending scheme provides intelligent 
arbitration between DMA channels 
to prevent underflow or overflow, 
optimizing full-duplex transfers. 


ARAE LECTRONIC 


NEW PRODUCTS 


COMMUNICATIONS 





The controller chip includes the at- 
tachment unit interface and a 
10Base-T transceiver. The attach- 
ment unit can also be bypassed in fa- 
vor of a custom interface. 
Supporting 10Base5, 10Base-T or 
10Base2 network connections, the 
21040 also handles either “big-” or 
“‘little-endian” byte ordering. The 
120-lead PQFP-housed chip includes 


HROUGHPUT 


a variety of address filtering modes 
and permits both external and inter- 
nal loopback for testing purposes. 
The chip also has a serial ROM inter- 
face for an external Ethernet ID ad- 
dress ROM and support for three 
LED indicators (network activity, 
LinkPass, and AUI/10Base-T). 
Designed for a 3.8-V supply, the 
CMOS controller interfaces to 5- or 
3.3-V logic and consumes about 1 W 
at 3.3 V. To simplify in-system chip 
testing, the controller includes a 
JTAG test-access port and bound- 
ary-scan pins. Software drivers for 
most popular operating systems are 
also available. In lots of 5000 units 
the DECchip 21040 sells for $22.80 
each. Samples are available. 
Digital Equipment Corp., 77 
Reed Road, HLO2-2/M09, Hud- 
son, MA 01749; (800) 332-2717 
(in U.S); (508) 568-6868 (out- 
side U.S.) 
M@ DAVE BURSKY 





CHARACTER MODULE (16 x1t040x4) 0 


Se 


(as : 


olomon Technology designs, engineers me manta to the ote 
ds of our customers. Offering upwards of 400 standard graphics and 
Jo ike) modules, Solomon Technology continues as an industry leader. — 


21038 canner Pointe Drive « Walnut, California 91789 


Tet: (909) 468-3738 
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PRINTER/APPLICATOR 
AUTOMATES PCB IDS 
An automated solution for pc-board 
identification is posed by Brady’s 
thermal-transfer printer/applicator 
equipment. At the system’s core is a 
Bradyprinter THT Model 203 or 300 
thermal-transfer printer. These 
units produce labels at 203 or 300 dpi, 
respectively, including high-resolu- 
tion downloadable fonts or graphics. 
Designed for flexibility, reliability, 
and accuracy, complete systems are 
available for semi-automatic, batch, 
and in-line board-labeling opera- 
tions. The systems use BradyLabel 
Bar Code Plus software or the com- 
pany’s CodeSoft Windows-based 
software. The applicator portion of 
the system operates from an on- 
board programmable-logic control- 
ler. Its swing-arm mechanism ap- 
plies labels at any angle from zero to 
360° and maintains a repeatable X/Y 
label-placement accuracy of 0.015 
in. Call for pricing and delivery infor- 
mation. DM 
Brady USA Inc., Industrial Prod- 
ucts Div., P.O. Box 2131, Milwau- 
kee, WI 53201; Jim O’Rourke, 
(800) 537-8791. 


3D MEMORY MODULES 
TAKE LITTLE PCB SPACE 
With a footprint of just 0.560 by 0.800 
in. anda height of 0.29 in., a 16-Mbyte 
memory module cuts by 85% the 
board space consumed by TSOP 





memories. The DPD16MX8PH4 
DRAM-stack module contains eight 
stackable ceramic carriers, each 
holding a 4-Mbyte-by-4 DRAM die, 
and offers 128 Mbits of DRAM ina 
single 34-pin gull-wing plastic pack- 
age. The module includes TTL-com- 
patible inputs and outputs and fast 
access times between 60 and 120 ns, 
depending on configuration. Call for 
pricing and delivery information. DM 

Dense-Pac Microsystems Inc., 

7321 Lincoln Way, Garden Grove, 

CA 92641-1428; Al Kile, (714) 898- 


0007. 
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NEW PRODUCTS 
PACKAGING 


SHROUDED HEADERS 
SAVE PCB SPACE 

Using the Mini-Combicon 1.5 Series 
of shrouded headers and plug discon- 
nects gives designers a pc-board- 
space saving of 25% compared with 
standard 5- and 5.08-mm products. 








of 3.81 mm (0.150 in.) and take advan- 
tage of the company’s screw-clamp 
technology to accept stranded or sol- 
id wires up to 16 AWG. Available in 
from two to 16 positions with ratings 
of 8 A and 300 V, the headers are of- 
fered in both horizontal and vertical 
styles. Call for information regard- 
ing pricing and delivery. DM 
Phoenix Contact, P.O. Box 4100, 
Harrisburg, PA 17111; Jeff Hol- 
man, (717) 944-1300. 


PCMCIA CONNECTOR 

TAKES TYPE III CARDS 
Valuable pe-board space is saved by 
the FCN565 PCMCIA-card connec- 
tors by virtue of their ability to ac- 
cept various combinations of Types 


I, II, and III cards. 
the need to use different connectors 
for each card type. The connectors 
consist of two 68-position, right-an- 
gle headers that are stacked with no 
dividing form between them. Each 
connector accepts two Type I or II 
cards, one Type I and one Type II 
card, or one Type III card. To accom- 
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modate Type III cards, the header’s 
guide rails are 51 mm apart com- 
pared to 49 mm on connectors that 
accept only Type I and Type II cards. 
The series include an elevated con- 
nector that has a board-mounted 
height of 14.6 mm. Pricing for the se- 
ries is $10.56 in lots of 5000. Delivery 
is in two to four weeks from receipt 
of order. DM 
Fujitsu Microelectronics Inc., 
Electronic Components Div., 3545 
N. First St, San Jose, CA 95134; 
(800) 642-7616. 


LIGHTWEIGHT INSERT 
SCREENS OUT EMI 
A tiny, featherweight device pro- 
tects electronic systems from the ef- 
fects of EMI. The wpDISC device is a 
subminiature circuit board with min- 
iature electrical contacts that places 
a discrete capacitor between each 
signal pin and ground in a host con- 
nector. The device is quickly and eas- 
ily installed in less than a minute by 
fitting it into the small space be- 
tween any pair of mated cable con- 
nectors. The device is available for 
most commercial and military con- 
nectors in a wide range of capaci- 
tance values and ratings. It imposes 
less than 10 mO of de resistance and 
less than 500 pH of transfer induc- 
tance. Call for pricing and delivery 
information. DM 
TRW Inc., Systems Integration 
Group, One Space Park, Redondo 
Beach, CA 90278; Al Frascella, 
(703) 803-5353. 


RANGE OF HEAT SINKS 
COOLS PENTIUM CPUS 
A line of passive and active heat 
sinks has been developed for cooling 
Intel’s Pentium microprocessor. Ac- 
tive heat sinks are those which in- 
clude attached fans to force heated 
air through the fins, while passive 
heat sinks require no external pow- 
er. The heat sinks are offered in cus- 
tom and standard designs and are 
made from highly conductive ex- 
truded aluminum. A large selection 
of attachment devices is also avail- 
able. Call for pricing and delivery in- 
formation. DM 
Aavid Engineering Inc., One Kool 
Path, P.O. Box 400, Laconia, NH 
03247-0400; Gary Kuzmin, (603) 
528-3400. 
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Kicor 
Design Engineers Bulletin 


New Product and Applications Information for Design Engineers 


Xicor's New X9241 Quad Potentiometer Allows Factory 
Automation of 64 Potentiometer Adjustments via a 
Digital Two Wire Serial Bus 
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VHO 
or complex systems requiring X9241 


multiple adjustment capability, SCL 
Xicor offers the new X9241, Quad 
E2POT. In addition to retaining wiper 
positions without power, the X9241 
offers a two-wire serial interface for 
controlling the potentiometers 
independently or simultaneously AO 
using microprocessor control 


SDA 





SERIAL POT 1 POT 1 
4x8 


EEPROM WCR1 a 





INTERFACE 








AND 


POT 2 POT 2 
4x8 
EEPROM WCR2 





CONTROL 
VL2 








commands. A user programmable ec 

address allows up to 16 devices to be a 

software controlled via the common ee 3 
two wire serial bus. A3 EEPROM 
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Quad E*POT Development System 
PC based system automates production adjustments of system potentiometers 


aster analog circuit checkout and calibration is 

made possible by Xicor's new XK9241W Quad E2POT De- 
velopment System. This system consists of an X9241 evaluation 
board, interface cables and software which allows a design engi- 
neer to control all functions of the Xicor X9241 Quad E2POT from 
a menu driven system on a IBM PC Compatible computer. The 
XK9241W Development System allows the design engineer to 
place the X9241 in a target analog system and perform all adjust- 
ments and configuration needed to recognize the features and 
benefits of the Quad E2POT. 

The XK9241 PC based development system can also be used in 
production environments to automate potentiometer adjustments 
for initial system calibration. 

The XK9241 supports all versions of the X9241 family. It can 
simultaneously control up to 16 different Quad E2POTs on the 
same two-wire bus to effectively allow adjustment of 64 indi- 
vidual E2POTs. Orders for the XK9241W can be placed with any 
authorized Xicor distributor. Suggested resale price is $180.00. 





The XK9241 can be used in a production environment to Data Sheet Enclosed 
optimize the settings of the E2POT. 
SD PRS 7 SD ANS IER OL PTT SEAT AEE ARTE RIS RTE 
Xicor Inc., 1511 Buckeye Drive, Milpitas, California, 95035 Telephone (408) 432-8888 Fax (408) 432-0640 
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DC-DC CONVERTERS 
MEET MILITARY NEEDS 
A 16-page catalog 
describes over 200 
de-de converters 
and filter modules 
from Interpoint 
Corp., Redmond, - 
Wash. Actual-size | 
part drawings are , 
included for de- 
vices designed for militar 
space, and high-reliability industrial 
applications. The converters are pro- 
duced using thick-film hybrid tech- 
nology for high reliability and small 
size. Interpoint is fully qualified to 
create the processes necessary to 
build converters to MIL-H-38534 and 
offers models compliant to MIL- 
STD-883. DM 


SILICON PHOTODIODES 

FILL THOROUGH GUIDE 

A comprehensive guide to silicon 
photodiodes and related products in- 
cludes photos, sizes, and specifica- 
tions for standard and application- 
specific devices. The 1994 edition of 
the catalog from Centronic Inc., 
Newbury Park, Calif., offers full 
technical details on photodiodes for 
pulsed operation at near-IR wave- 
lengths; devices for YAG-laser oper- 
ation; super-UV devices; and many 
more. Also included are eye-re- 
sponse photodiodes, low-light-level 
sensors, and general-purpose detec- 
tors. A section outlines precautions 
for handling photodiodes. DM 


DATA BOOKS DESCRIBE 

SOLID-STATE CAMERAS 

All four of its types of industrial and 
scientific cameras-—line-scan, TDI, 
high-resolution, and fast-framing— 
are featured in a 427-page data book 
from EG&G Reticon, Sunnyvale, 
Calif. A full 278 pages contain data 
sheets, while 149 more are filled with 
application notes and technical pa- 
pers to assist in the proper use of sol- 
id-state cameras. The cameras’ CCD 
and photodiode ICs are detailed, as 
are the cameras in which they are 
embedded. Also highlighted are the 
computer interfaces compatible with 
each camera and the software for 
each, as wellasa full line of accessor- 


ies. DM [AiTxT7 
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NEW LITERATURE 


SELECTION GUIDE 

AIDS FREQUENCY CONTROL 
A six-page selection guide for fre- 
quency-control products details the 
full line of crystals and oscillators 
from SaRonix, Palo Alto, Calif. The 
guide includes devices for standard 
and very-high-frequency applica- 
tions in the computer, network, mi- 
crowave, data- and tele-communica- 
tions, and wireless industries. Com- 
plete product descriptions with key 
features, diagrams, and specifica- 
tions are offered for each pro- 


duct. DM [RUIZ 7F 


MICA CAPACITORS 
IN LARGE apace 
A 44-page catalog 
from Cornell Du- 
bilier, New Bed- 
ford, Mass., pre- 
sents what is 
claimed as the 
world’s largest se- 
lection of mica ca- 
pacitors, all char- I ees 
acterized for precision control, tim- 
ing, high-frequency, snubber, and 
transmitting applications. Mica is 
rock-stable over temperature and 
frequency, which makes it a good fit 
in many applications. The silvered- 
mica and plate-mica capacitors have 
typical capacitance change of =£0.5% 
from -55 to 125°C and less than 
+0.1% from zero to full rated volta- 


ge.DM (4iietel 


MAGNETICS CATALOG 
COVERS PCMCIA ITEMS 
An expanding line 
of ThinSet 
PCMCIA modules 
is included in a 
short-form mag- 
netics catalog 
from Pulse Engi- 
neering Inc., San 
Diego, Calif. The © 
ThinSet family of fully integrated 
LAN modules includes low-pass fil- 
ters, isolation and impedance-match- 
ing transformers, common-mode 
chokes, and resistor networks. The 
catalog also cross references popu- 
lar ICs to Pulse’s LAN modules. A 
wide variety of components for the 
LAN, digital-telecommunication, 
and data-processing industries are 
covered. DM 


~ Mica Capacitors 
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CONNECTORS DETAILED 

IN DATA SHEETS 

Two data sheets (7 ee 
provide full tech- |= 
nical information 
on 16-gauge elec- 
trical connectors 
from  Packard- 
Hughes Intercon- 
nect, Irvine, Calif. 
The MRS connec- 
tors offer crimp-removable, solder- 
tail, shielded, wire-wrap, or fiber-op- 
tic contacts. The series accommo- 
dates up to 212 contacts in one con- 
nector with MIL-C-28748 or 
equivalent commercial specifica- 
tions. The C21 Series offers effective 
sealing with pressure differentials 
up to 2500 psi in underwater applica- 
tions. These units meet MIL-C-85028 
standards. The data sheets contain 
complete specifications. DM 
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SHORT-FORM CATALOG 
COVERS COOLING THEORY 

A brief tutorial in thermoelectric 
(Peltier-effect) cooling, as well as 
technical details on a broad range of 
standard thermoelectric coolers 
(TECs), is featured in a short-form 
catalog from Melcor, Trenton, N.J. 
The six-page catalog provides a 
primer on TECs, including theory of 
operation, applications, and answers 
to frequently-asked questions about 
the technology. Selection and perfor- 
mance graphs are presented, as are 
step-by-step instructions for select- 
ing the optimum cooler for a given 


application. DM [WEE 


BATTERY PRIMER 

COVERS RECHARGEABLES 

A 36-page booklet titled “A To Zinc: 
Rechargeable Battery Technologies 
For Portable Computing” serves as 
a primer on batteries with overviews 
of current and emerging technolo- 
gies. The primer, produced by AER 
Energy Resources Inc., Smyrna, 
Ga., contains many useful charts and 
graphs illustrating how batteries 
work, the battery marketplace, the 
performance characteristics of vari- 
ous chemistries, and more. An in- 
depth look at zinc-air technology ex- 
plains that chemistry’s advantages 
in portable-computing applica- 
tions. DM 
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DIRECT CONNECTION ADS 
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for 


Best Value in the World 


Polyimide and FR4 
Commercial & Milspec 


MULTILAYER 
PROTOTYPES 


1 to 5 day turns () 1 to 12 layers 













Capabilities 
* Buried & Blind Vias 

* Polyimide Multilayer 

* Full body & bondable gold 
* Carbon Paste 

* Tin nickel burn-in boards 
* SMT - SMOBC 

* Up to 22 layers 

* Impedance control boards 
UL listed 


DISCOUNTS: 10% con 


BY “= CREDIT CARD 
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5 DAY TURN PRICES FOR FR4 BOARDS 
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PROTO EXPRESS 










Controller 


Save time. 
Save money. 


Our wide range of 
C-programmable min- 
iature controllers are ideal 
for control applications, data acquisition, 
and test and measurement. Compact and low in price 
(the Little PLC™ above is 2”x3"” and $195), these controllers 
are programmed with our easy-to-use Dynamic C™ devel- 
opment system. Our controllers feature digital I/O, ADCs 
and DACs, relays and solenoid drivers, RS232 and RS485 seri- 
al ports, battery-backed memory and time/date clock, LCDs, 
keypads, enclosures and more! 
1724 Picasso Ave. 
24-Hour AutoFax —_ Davis, CA 95616 
916.753.0618. Call 916.757.3737 
from your FAX. ‘916.753.5141 FAX 
Z-WORLD ENGINEERING 
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CIRCLE 412 
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Call Ken Bahl 
4108 West Evelyn Avenue 





* Photoplotting Sunnyvale, California 94086 


* Testing 
* Gold Contacts 
* 25% - Below 8 Mi} 
* Thickness Variation 
* SMOBC & LPI - $50 


2079 2509 ee Ren ee mie 


- $30 


PHONE: 408/735-7137 
FAX: 408/735-1408 
MODEM: 408/735-9842 


CIRCLE 407 


ChipLob 


¢ Programs PLDs, To order, call: 


PROMs, and EPROMs =] -800-3-DatalO, 
and microcontrollers up Ext, 904 
to 48 pins (1-800-332-8246) 
¢ Algorithm updates <%: 
available via electronic Also distributed by: 


bulletin board Promark 
Technology West 


(1-800-227-3345) 
32-pin version: —JDR Microdevices 
$895 (1-800-538-5000) 

48 -pin version: 


si495 DATAT/O 


Special Introductory Price 


DATA I/O CIRCLE 402 





DA500 The 
Waveform 
Capture Board 


World's 
Fastest 


° 7.0 effective bits at 250 MHZ S¢Ghaielei/ it lela 
signal Call to discuss your applica- 


tion with one of our engineers. 
¢ 200 MB/SEC auxiliary bus 


¢ Memory expandable to 
1gigabyte 


¢ 350 MHZ analog bandwidth 
¢ 2 analog input channels 


355 N. Shendan Ste #117 
Corona, CA 91720:USA 
909) 734-3001 


¢ ISA compatible board ax: (909) 734-4356 





SIGNATEC CIRCLE 410 





We have programming support for these, now: 
@ Intel FX740,FX780 @ Altera MAX 7064, 7128 
® AMD 29F010, 29F040, 16R8-4, MACH435 
® Xilinx 1736D,1765D ® Moto HC711,HC705 
@ Intel 87C196 KD,KR,JR,MC ® Lattice pLSI 
@ Atmel 29C040 @ WSI PSD-4XX,-5XX,PAC 
@ All packages: PLCC,PGA,QFP, TQFP,SOIC 
For immediate support, please call 


800-627-2456 FAX: (408) Bee 
ADVIN CIRCLE 401 





@ Rental and 10-day trials available. 

@ Full Source-level Debugger wicomplete C-variable 
support. 

@ Supports virtually all members of the 8051, 68HC11, 
68HC16 and 68300 families. 


CALL OR WRITE FOR FREE DEMO DISK! 


51 E. Campbell Avenue | Call 408-378-2912 
noHa U Campbell, CA 95008 _ Nohau’s 24-hour 
FAX (408) 378-7869 information center to 
CORPORATION (408) 866-1820 
NOHAU CORPORATION 









receive info via your FAX 


CIRCLE 405 


DIRECT CONNECTION ADS 


BUILD YOUR OWN PC BASED KEYPAD 


KEYPAD ENCODER 
PS || $59.95 


SERIAL (PAD NOT INCLUDED) 
U 


1 Slot (0.8") Wide DC/DC Plug-in 
Power Converter 


ENCODES 
UP TO 
340 
KEYS 
(20X17) 
OUTPUTS X & Y 
COORDINATES 


The FLPO9 is an ultra-slim, 1 or 2 output 
converter delivering up to 75W with any DC in- 
put/output configuration. The FLP09 Series features 
compact size and full electronic protection. 

The Series uses an advanced high frequency con- 
version technology combined with a low compo- 
nent count to optimize efficiency. The unit is pack- 
aged in a Eurocard (VME) format measuring 3U x 
AHP (0.8") x 160mm or 220mm. 










1re's all you have to do: 





Send a B/W or 4C glossy photo. 


Include 13 lines of copy. 
(37 characters per line) 


Write a headline of 32 characters or less. 


e do all the rest. 
) production charges. 


e also accept camera-ready art. 
1 size 23/16” wide < 3” deep. 


Pee Se eneenenare 
Lee ralkd PROGRAM 
Ree eins PHASE BUSINESS SYS. 
Ea l A. $2408-13 


TEL.909-889-2233 


Falter a ea FAX 909-885-8286 


PHASE BUSINESS SYS. . CIRCLE 406 


Absopulse Electronics Ltd. 
110 Walgreen Road Carp, 
Ontario KOA 1 LO Canada 
Tel: (613) 836-3511 Fax: (613) 836-7488 







ABSOPULSE CIRCLE 400 
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COLLET KNOBS 


Selco’s collet knobs meet the highest 
standards of precision, durability, perform- 
ance, and beauty. Solid brass hardware is 
permanently bonded to a matte-finish, 94V-2 
nylon body. Black or gray, with snap-on caps 
in a wide selection of standard and special 
colors. Full range of sizes, types, and accesso- 
ries. Attractive OEM prices. 

Request full-color knob catalog today. 


Here's all you have to do: 














MS320C5X 40 MIPS DSP 


MS320C2X 12.5 MIPS DSP 
-Circuit Emulators 

Featuring: _ 

¢ Tl compatible HLL Debugger 

¢ 4K deep real-time trace buffer 

¢ Zero wait-state overlay memory 

¢ Multiple hardware breakpoints 


1-800-783-9546 
FAX 214-245-1005 






m@ Send a B/W or 4C glossy photo. 


m Include 13 lines of copy. 
(37 characters per line) 


mg Write a headline of 32 characters or less. 


We do all the rest. 
No production charges. 


We also accept camera-ready art. 
Ad size 23/16” wide X 3” deep. 














ROCHIP RESEARCH CIRCLE 409 





Our List 
On Your List 


Our list can help you do the other things you _ aaaae 
have on your list. Such as buy a acsed se \ 
car. . .estimate social security. . .start the PTHINSS 10 DS 
diet. . .check out investments. . . Seek SON” 
Our list is the Consumer Information Cea” 
Catalog. It’s free and lists more than 200 
free and low-cost government booklets on 
employment, health, safety, nutrition, 
housing, Federal benefits, and lots of ways 
you Can save money. 
So to shorten your list, send for the free 
Consumer Information Catalog. It’s the thing to do. 
Just send us your name and address. Write: 













Consumer Information Center, Department LL, Pueblo, CO 81009 


A public service of this publication and the Consumer Information Center of the U.S. General Services Administration 
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SPDT switches with built-in driver 


ABSORPTIVE or REFLECTIVE dc to 5GHz 


Truly incredible...superfast 3nsec GaAs SPDT reflective or absorptive 
switches with built-in driver, available in pc plug-in or SMA connector models, 
from only $14.95. So why bother designing and building a ariver interface to 
further complicate your subsystem and take added space when ae can 
specify Mini-Circuits’ latest innovative integrated components? 

Check the outstanding performance of these 
units...high isolation, excellent return loss (even in the 
“off” state for absorptive models) and 3-sigma 
guaranteed unit-to-unit repeatability for insertion loss. 
These rugged devices operate over a -55° to 
+100°C span. Plug-in models are housed in a tiny 
plastic case and are available in tape-and-reel format 
(1500 units max, 24mm). All models are available for 
immediate delivery with a one-year guarantee. finding new ways... 


CIRCLE 260 FOR U.S. RESPONSE setting atte Sam 


_ P.O. Box 350166. Brooklyn, New York 11235-0003 
Distribution Centers NORTH AMERICA 800-654-7949 e 417-335-5935 Fax 417-335-5945 





SPECIFICATIONS 
(typ) 


Frequency 
(MHz) 

Ins. Loss (dB) 

Isolation (dB) 

1dB Comp. (dBm) 

RF Input (max dBm) 

VSWR “on" 

Video Bkthru 
(mV,p/p) 

Sw. Spd. (nsec) 

Price, $ 

(1-9 qty) 


Absorptive SPDT 
YSWA-2-50DR 
ZYSWA-2-50DR 


dc- 500- 2000- 
500 2000 S000 
11 14 18 


42 Si. 2g 
18 aU. 225 
120 T.30 “T 
30 30 30 
3 3 3 


YSWA-2-50DR (pin) 23.95 
ZYSWA-2-50DR (SMA) 69.95 











Reflective SPDT 


YSW-2-50DR 
ZYSW-2-50DR 
dc- 500- 2000- 
500 2000 5000 
0:9 1.3 1.4 
OU 40 28 
20 20 24 
22 22 26 
1.4 1.4 1.4 
30 30 30 
3 3 3 


YSW-2-50DR (pin) $14.95 
ZYSW-2-50DR (SMA) 59.95 


CIRCLE 261 FOR aga OUTSIDE THE US. 


= Mi : ni WE ACCEPT AMERICAN EXPRESS AND VISA 


(718) 934-4500 Fax (718) 332-4661 
EUROPE 44-252-835094 Fax 44-252-837010 


For detailed specs on all Mini-Circuits products refer to e THOMAS REGISTER Vol. 23 e MICROWAVES PRODUCT DIRECTORY e EEM e MINI-CIRCUITS’ 740-pg HANDBOOK 


F141 REV. D 
































Lntroducing the world’s first electronic design automation system for 
Windows and the last EDA system you'll ever need to know. Protel 
Technology proudly presents the Protel Design System, the new 
standard for electronic design power and productivity on a PC. 


New! Advanced Schematic 2.0 This new release will take your 
designs anywhere you want to go and beyond, with integrated 
Engineering Change Order system, unlimited schematic 
design size, heads-up guided wiring and standard 

15,000-part libraries, plus support for EEsof 

simulation products and EDIF netlists. 
Advanced Schematic 2.0 provides 
direct loading of OrCAD SDT 

3 & 4 files and libraries, 
just load your design 
files and keep 


working! New! 


Advanced PCB 
2.0 The latest 
release of our 32-bit, 
Windows-based design 
system has ECO support, on-line 
design rule checking, bi-directional 
cross probing with Advanced Schematic, 
unlimited object database and submicron 
resolution that eats high-density designs for lunch. 


Mi New! Advanced SB Route, a gridless, shape based autorouter with the 


power to route your highest density designs in record time. 


i New! Advanced PLD Compiler, a comprehensive tool for FRGA/PLD 


programming.* 









Mi New! Advanced Digital Simulator, your digital simulation solution.* 
MICROSOFTe 


OWS. ! ; 1 1 * 
AND OWS Mi New! Advanced Analog Simulator, the analog simulator for Windows. 


Find out how you can tap into the power of Windows EDA. Call today. 


800-544-4186 













Protel 
Technology 


W [ N D 0 W S.. E D 4 S 0 L U T / 0 N FIRST IN WINDOWS EDA 


© 1993 Protel Technology, Inc. Prices and specifications subject to change without notice. * FPGA/PLD, Digital Simulation and Analog Simulation modules will be available ist quarter of 94. Protel 
and the Protel logo are registered trademarks of Protel Technology. Microsoft Windows is a trademark of Microsoft Corporation. All other products are trademarks of their respective manufacturers. 
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408/243-8143 Fax 408/243-8544 









